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Abstract 



PROBLEM TO BE SOLVED: To judge the depth of an MR element without measuring its resistance value. 
SOLUTION: At least either of a lower magnetic shielding layer 3 and an upper magnetic shielding layer 12 are 
formed to such shapes that the sectional lengths, sectional positions, etc., in the track width direction exposed 
on surfaces for sliding with media change according to the depth of the MR element 6. 
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[0071] zcox ozmmzmfczntcmws-frY 
mi nzttixmmzuLtztzwt, MRS^fr 

ztf'hZ<tcUzr>tiX, m^>-)UYmi7<D-U 
9, «JR^-*KW1 7cofl6^r«, 8«cfH&ffll 6 tcK 

aw* Wrffias * lt, mrs^a^ 

2^xm^-)V YM 1 7 <o»rH*$ J&MR-f ft . 
[ o o 7 2 ] *(c. a 1 1 J; o fc. sam^-^ H 
11 7*>— *£*fir»fcU «JRS/-;l'KJil 7coffcfr 

[0073] Z<7)£o%mttzB&Ztit:®&</-frY 
11 TfeWLTWHtrltLfctSttt, MRIW7 
X^/J^&ftfcoiiT. 8M^-/PHll 7<0-;tf 

JiftSiiiBi 6(cffitB-f ftKffi{ia* 5 MR^6n 
x. MRmme tfffi&TT* tzitztzui. 

fSKffi 1 6 (cSEfJt ft 2oc9glM^-/P HI 1 7 aBfif 
[0074] $tz. HI 2tc^-f J:3fc. ffiMx-^H 

ii 7<r)~yfzmmti. muss-wmi 7 oak 

[0075] £^ J: SS^fcJMUfftfcOSlS'-A'K 
1 1 7 tWUTBffflSrlt Lfc i: S fctt. M RfW>fr 

«tM»KliBl 6 fcggavrft&ifiJIS 



g£fc&ft. *<9f*, JSmv-/WHll 70-#J±, ^ 

1 6 tzmm-t ft btibk § 

[0076] 4fc, JSm>—^Hl 1 7<7)ffc%t 

a»iHi6C(8aj-f*BfiB*$**-)efc*4. -e-Lt. 
m Rmm 6 imts.<^rx t * o * t § ten , m 

ffil 6tSiiJ-fft2ocofi^i/-;UHll 7<o»rffi#§ 

[ 0 0 7 7 ] H 1 3 iZm^tX 0 IC. ®.%^->V Y 
1 1 7 BrffiOrT-x t & IB»£Q 

->xmfflib U B8«v- ^Hll 70>Wji&m8 

11 7c7)$flcjgi>ffll 6t;:Barr*BrH£3«03ab&*g8 

irc-§ fti^s*«$>ft . z z x'\$®ixTh 1 &<m*=.ftj&t 

rxt^ftffiSt-Tft. 

[0078] zmmz&mzh.fzm%is-)i< y 
j§i 7 tznixmizmitztzizii. wia*A*Ao 

ffi-fftffiriB^S^t-fft. U»L=5:*^. 
ftSM^-^Hll 7 Ji. ^#^K)ffil 6tcStiitft8fr 
ffi*S**Sfl:t'S:v\ iilTTIi, -fJ)iia^* { A-5TV^ft 
HI 1 7 fcov >T . 1 6 (eft 

ffl-t ftBfHft$^»cov^T|ji#r ft . 
[0079] WUi**«A->-CV^a«^-rt'Kl 1 7 

«WI»ffll 6fcJIiti-fftlBnB*S#&<£ , 9iS 

ft*. -eLT, -ewsKWi. MRtw7^^w< 

Srftlc-oii, 8*S»ffil 6tnaj-tft^v— ^Hl 

17tf5»fH*${itt'«ffc«<**. MR*?<7) 
TT-^MJf^o** § t^o^i: « fc, 8*^»® 1 6 

ft; 

[00 80] Cc7)t#. Mfrtf«JRS^-^Hll 7^ 

^»ffl 1 6 tcHtti-r ft aav'- ;P HI 1 7 «BrE£5 
ti. ?PffiiJS:J8rrtlr<0»^-^Hll 7<DiSrffi*£fc|5] 
tt=Srft 0 

[ 0 0 8 1 ] 0 1 4 (c^-r <fc mircom^ 
—/phi 1 7 zmBt^'ftwmt zmz-ftbttB 

VtbLX. Zcr>TfiE®.Bcr)$intfftlEt&1}foZ . M 
[ 0 0 8 2 ] vKDi: o %BVUZ&i8.Zixrz®.%i'-H Y 

mi 7 izttixwmzi&uzbzizii, sm^-^Ym 
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[0083] JMts«teaK5 k . ffiMi. ZtlZ'turm 

tt. 20«0^>'-^K^l 7fi9BrBftfi#s MRS? 

[ 0 0 8 4 ] Ltz «fc 5 iJgtt-ca*^-^ Hfl 1 7 
sWBflfc § *Ut k £ ttt . fi^ S^-A' H * 1 7 «DS*<0$ 
♦WB»IBl6t:tJJt6BRiifflWi. MRSf<of7xi: 

A Fl 1 Itfffi&LZixh i k £ J: 0 . MRffwf 

KAO. MR^-yF10B£tfJ7J(4, JSfc£S&*4. 
1 0 o 8 6 ] =Srfc. *!8»ojB«fc:fcv^li. ±MWS\ 
i/->vmi 2(4. «j***J:3£, Vyh*yv>^m 
HzXiX&lSLZtil. •KOfcto. ±MS(y-^H12 
^ijfitfcJBftfc-fi^iffltti:**. MR 
"vy K 1 *«Srt-*±Ttt. TS^v-;l/ KJB 3 

[0087] LA> L&tf , TUGmis-JV K« 3 St/ 

CTjUfrtlllE 1 6 fcfctt* h 5 'y 9 HOiWMW& 
$ . k**>»f * «t 3 CMtS d k * { 

I«C*5&tS £ k a*Tltk . 

[00883 ™bB4 u, oaH^MKtttfm: «t -> 

Ti(ti4li. »ie5S«2±£TSB 
^y- )V Ym 3 £ JKS Lrt: k * KT'£ BflO^Tfflflrf 

fcti. ¥fflWl4{4. MitfA l : o s t:J:-5-c»j«$ 
*U>£k**a4U\ 

[0089] T»¥* 5 k . ±g&¥-Y yrill 

k ui. on&Nnttmt ± Twwt«(cj^ifts ftx 

(4* A 1 , 0 3 £ J; -9 TJB«3 *i 5 £ k 4 L t \ 

[0090] MR»ji6{i, mmsiTh n . 5gmia$t$ 
[0091] c^T-ji, MRjs^6(±, $ i mm&m 

k. mi<0«fiStt«k, »2<0#8tt*fc. H2C0&& 
tii&kSfu ^*>^l»SAL^*'frx^(7)lfikLT« 



»l<0tt«ttlt l/Ctt. flUtfN i -Fef»? 

tit. m^mjmmtLxM. mtrNi-Fe-N 

[0092] ^fc, MR*fJg6J4. SAL/^7^M 
Wj^;:|®5£$*iSi<9-Ctt&<. flS3fc6»4>«<9<tTV^ 
J:33r» vvfoi9>£ AMR*GMRSS^MWHtJ£(cJ: 0 
JBi£$ivO'tfi{4" MR\7Kit:^ut 
tt. MRII6«If^* ! «««Il 6 kWk=5r 
4 J 3 fcERSfrCfc 0 . «*g»ffi 1 6 k 

[0093]-MW^7^l7a, 7bli MRffM 

Ml a. 7bli. ^-il-PilMR5S)K6<50*^*|pICO^ffi 
/t. -^AM7Xl7a, 7b{i, ffimMRgl 
mXit. -J}W^ 7X1 7a, 7 b £ £ fc ftT , #t 
[0094]tHl8a, 8b{i. MRW*I6^«UT 

■t^«a*ffiiM-*. iiisa, 8b it, mmx- 

0, MR^>/Hl^f*<7)«fjitt2:T(fSC:k*^k^ 
■6. mffi^8aaV«®^8b(i. MR9K60Pft|{C 

ti. mine r . t a ^tfffarc* & . 

[009 5] 5rt>, WT<0fttBHT{4. «ffi«8 a . 8 b 

[009 6]«*MHP9a. 9 bli. tU8 at«L 
T-feyx«SE£tgflttS. ggSgf9a, 9bJ±. «ft 

KJ:oT»H«(Cje*JKlTV>&. «MKtS79a. 9b 

[0097] ^hSIiffii 1 10a, 10 b{4, ®ffi%=F9 
a, 9b£ttLT-tV*ieK*ittt*S. ^»*F1 0 

a, i ob{4. mm8bmmiz. m-mxh r )a.^& 
tmm- 1 0 a , 10 b^tt^k ixn, mine r , 

[ 0 0 9 8 ] m&f 8 a k . «^Jg^9 a k . ft 
mmffili=?- 1 0 at*', mMLX&r, % wm8 b k . 
SNSWHF 9 b k . ^^ffi^P 1 0 b k jfiR t T ^ 
h. ZixizX'O. MRm&6lzftLX-b>ZW&*&& 

■tizbtf-*rmb%&. 

[0099] mm 1 3«, MRfmtfttiwik 

(4, *Bltt^NIWItt*ffil=J:-»T»J«S*i*. 
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toi oo] wtmi4a. m2<vmu 5tmm 

&titoizi&tm*#mt&z biz**) w&ztiz. z<r> 
mKtfWfbtLh. «r*J. ffttJll4(*. HlTtt. 
[0 101] ^<7)MRA.. y HlT{i, mglZii. 

m i <oat£ 2 1 . m 2 os« 1 5 1 *sffiscoiaj*nib^T 
mta. §gio*«2Hfc , (tsx-7 i «ie#*ii 

tt<0*fT#l*ltf>*§ t 0. 8mmgJg£:§*U M 
R*?»#tf>*3t2Ji, 5;umt2;h.£. Itztfin 
T, <I<0MR^>y Hlfc*Jft*«f«B»iBl 6£JBlfct 
SOUU JifcX^jPSlOffl^k. SS2cT)*|£l 2k 

[0 10 2] JJiLfcldt. MRMf JKftJB 

If BfBfflSKr t'tiiTM <or7'^ & TOBrt £ .r 
k*«i&&. 

[0103] lOfcft. MRJ^<OT7\*£l!fr}&73*S 
0>?7ZiflM:l Z b tf'J?%<%&. Zcr>Z b t J; *) . 

S£atfJ#$£LfcMR'\-y K 1 £«{£tl>Ck* { 
[0 1 04] ±aL!tMR^-y K1A\ SBfrfSJ:?* 

fc-3^TKWt*. fcfc, OT<9lft^Tffl^60iB«\ 
0 ^"t < ERtt & fcfcfc: s 0 1 Jbmm 1 4 k 

[ 0 1 0 6 ] tfz. JETFWRWCIi, MR-Ny H 1 Srffl 
I.. UhtyZis-fUFQcOSAL (Soft Adjacent Laye 

r) 'UTxttnMRmmm^timzmfztf. m 

[0107] *J8ifl{=ffiiMR^-y H 1 *WErt"*|Rt 

i cr>gu 2 bKimumm 3 4 y^nrnft^m 1 o 
fflE*f3o*ffirr*. zcom\crmmt3o^ y- 

^C0mOS«ft3 0±£M!tC0MR'Vy 
H 1 . w COIS 1 <»Wm 3 0 (c*f t T . it 

[0 108]»:t» 017SyTH8^-fcfco(C * 
103S««3 0±(c. ft&WKTM^-/WKJf 3 k 



[0109] mz. m 1 mm&ikm3 1 wti-tx 

-yf-y/£MU pJrM<?)mV;bt&. 9fT. ytYWJ 
*M*3 2£lfclW-S. V»*)i9)*7*hyy^9 

S«irttU 01 92MfEI2 0t*tJ:d(:s 7* 
M- h M 3 2 £ JJft£«>#« k -f h . #Hi&9®fgT* 
14, MR^.yKl*«$ilSfl[«tC«|8 0^m. $1 

0 0iumO7*M/^XMR3 2*JB«Lfc. 

[0 1 10]&£, 4 jJ-yxy^y^SrifcU 7tht^ 

3SH0&i8tt£JflS3 1 

SS10«S8tt£g|Jl3 Hi, m^O^k^a. Cf) 

[Oiii] i^k#, ISi^icKtt^JiJi3 iffWik 
Tm&^-)VYM3^ 03^014^-fJ:^^ 

BKbtch* f lt> «^»ffli 6izmmttrm. 
%i/->v ym 3 cr> h ? v 7^fa<7mm^ s mm>m 
b, MRtfwfrAt<«»j6t4, 

[0 112] ZCOZblZi.*). W&ZtVtZMR'o.v HI 
iTasaav—^ KJI 3cr> Y 7 v ^H^itKOBrBftS . 
Zbt^lUb^h. Z<Dtztb. MR^yKiofjjftifflBl 

it . m Rm? <t>ttx ^lEmm^ti z b t^mx-fo 

htzth. MR^-yKico#S* l )^[6]±§-tl.C:i:*% 

[0 113] ^c, 02 l&VH2 2tc^tJ:3K:» % 

1 <^KBtt«U 3 1 ftW&Stifcg 1 wa^ff 3 0^0 

[0114] 5fe-f . « 1 <7)««tt 3 OO^ffitm 1 

ett^ms 3 3 £ffM-r& . i z 1 

Ett^««3 3lZi oT. ^ 1 «0«3Ktt^«S3 1 # 

tt^Mmra 3 3 n 1 wm&ft&mm 3 1 ojf^j; 0 
^3/imtuc. ttc. micoim®mmm3 3t:B 

1 0 1 1 5 ] $ 1 «#HM&Hmi 3 3 Sr^fiE-f-^^s 1 ) 
WWR«?Mf!fc IXH. AljO,. Si Oj^W^ 

[ 0 1 1 6 ] <uz. mi coRfistt^si 3 1 tmfc-t h 
tx\ mi<7#mmt$mm3 3iznLxm®mt. 
zcom 1 <r)im\iimw§3 3 ^m-hmcotmcDm 
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t^fih . m i co&w.&£mM 3 zmizbtz ~> tss 
tat- t mm t . i mmmmm 3 1 o 

H§(±, m<O»fljm3 0cO£9&i'<Oi*i!CJ:9Jt& 

[ o 1 1 7 ] mz. % i <o«s8tt&si 3 1 izntxm 

ms&uzmMzi&txmi-. *mi&<7)%B?iz. min 
mmtmm3 i z*>y* hx-m^i^tz^, i mm 

X5 5 0°CtX'%i&Zttz&. 5 5 0°CX 1 IffiSft^ 

(T***y7*5tf»ff) =G/ 
fcfc'U GttMR*?lC*J»t6AMT^*7a, 7b^ 

(;;tliTa)«»|ttJ. bJiMRfflHKtilt* 
SALA^TXJf (ZZX'ltH i F e N b ) (OfflWTft 
*. ctiMRSItCti(t&4<l8ltfi»l CifttTa) 

n i Fe) <7>mmx'hh. 

[0 121] <HcH2 5XtfH2 6fcS"*-J:3fc. H2 
^BBtSNiHttJi 3 4 _hfc . ftftft & SALA^rx 
^<0MRaW6*»)«tftMRafflWl3 5*, X^y 
?V>?'mz£>9fm?l. JlttWWi. MRjf!£13 
5ti, W*tf«Jf*j5nmc0TaJf, J&Jfift3 2 n m<0 
NiFeNbl. nm£>Tal. HD3 0n 

mON i Fef, RtflgMfil nmOTai*', LXhO 
MX'* Hv9V> fWlz J: 0 JKftftffi S*i$£fcKJ:9 

[0 1 2 2] fcl±<0MRSR!3 5(CftlrVttt, NiF 

Flcfc 5. kLtOMRjSJil3 5 

fciJlrVCJi, N i FeNbl^N i FeJffcSfLT^ 

[0123] M RUm 3 5 Srffl jfct&#10tt 

fiau^*owwi. Wc.<mizm£Zii&i>(7)X'te% 

« U jMKr»it:ft5gtS <t ^ fcrttUf J: v i. 
[0 1 24] &(C. H2 7JiM02 9fc3i?tJ:?fc, 7 
srMJy^^-ffiSfcJflWt, HWly^ TX17 
fc&l>2oO£^fc^ikA.& ; 5l3 6 a, 3 6b£ s M 
R$SI13 5lc*tLT. #MR\7 K*T4flc«>«& 
tf. 

[0125] £*5**jaffil3 6 a. 3 6 btt, fti&W 
(C±j$U:MR^-y F l«5A-f 7X17 fcfc&fcOT* 
0, CT^{«32^(6J^*$ t 3**»5 Oxtrn. flam 
<OJ53t4#»10jumi:$:'K 2O0)*A»513 6 
a, 3 6b|BI<?)fflHt 5jMft5jum>$r*J:3teJBj£$ 
£fl&2otf>**.«513 6a, 3 6b|S|onpjR 
t5*\ ftft«fcMRJIBI5tf>b9-y?«>$r*. 



[0 1 18] at, @2 32Mfl2l2 4fcijt*J:3fc:, IS 
1 cTMtt&ffil 3 1 1 O^tt^mi 3 3 fcf 

MtfLztitzm<?>±.iz, mmizTm*vTm4b%z 
m2^mmmmm 34*. xa-- x 9 u y^t-ici 

1 0 1 1 9 ] £aft2«*HEH&Bm&l3 4<o 

^#«tt#*«ttl3 4cDjgUi£ 1 0 0 n mCKJgLT 

[0120] 

- (a + b + c + d/2) • • -$3 

MR^ y Fl£i>lvn±, MRf»aS6 0h7«/? 

[0 126] fcfc, MR^K660h5-y^«i(i:, m±<9 
ffWcBRg $ it* t orciifc <,mr^hi Steffi S W 

[0 1 27] <X*c, B3O&tf03 ItSirtJrdfc:. * 
A^l 36a, 36b±lC, ftfttt&t&JI 8 1 * S 
»l<«MlttAIMl3 7a, 37bS:)tJi-r§ s 

[ 0 1 2 8 ] d<7)J: d tektHBEms 6a, 3 6 b t . 
mi^3i«'[4#jSl3 7a. 3 7bt*jfi»t*k&t 

-rs. act. xv-f-y^sfttt. BBnastaML-cv^ 

fcMR»«JI3 5*|ift*i-i. *tJ % ^^T'COX-yf-y 
K5^^T't'>x.yh>?^T-t«^V^. JD 

v\ 

[0129] »:(C, 7X^*«J^cMRiii3 5 
±fc, XA'.^yy^zj;^T*AiSSl3 6a, 3 
6bSrfig|i't^„ ^rij, *A^ : 5136a, 36b«0ff 

f4t Lfts, «ayjj&«i o o o [oe ] «±***m*» 

J?4 t<. ^Utt\ C oNiPt^CoCrPtfiW 

[0130] JJCfc. % 1 ^mtt^JSl3 7a. 37b 

[0131] *A^513 6 a , 3 6 h<mW 
»lCD»«ttAlll3 7a. 3 7 b<7)Mff h{±, M 

h i tm^iih^m.z^xmt ztiztm 

{&*?MR^-yV<7)Y>7v9mmiZ£<0&feZtll. *H 
»cr)Jg®(cfcv^T«i. *A«PG1 3 6a, 36b O^i? 
SrMR^13 5fcHSStL. ^lO^«1t^JSl3 
7a. 3 7bi7)If^6 0nmtU>!. 
[0 13 2] mz. •?X7t%'>XWz7* bUiSXh 

a, 36bfc. ^Ic?)««tt^«l37a, 3 7 b 1 1 
tfc:»*-r4. ititJ:*). 03OWE3 1(CtfU; 
i 3 IC. Hf5e<^KT*4*A«¥Ji 3 6a, 36b 
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a , 3 6 b <ri±im^0mx'h h% i oMweeAwm 

3 7a. 37b #»*5flfcttJlfcJfir* . 

[0 13 3] H3 2fttfBI3 3tC^f idfc, 7 

4IW»C«Sr4Mf«Wi3 5ai:, MRWRH3 5 
bfc. MR»H)i3 5ci. ^10#mtt^JS)l3 7 
a, 3 7bfc*«LTMR»|R13 5*lifc*U MR\ 

[0 134] icOtSttt, jfefMRMMi 35 at, 
MRWHl3 5bk, MR»Ml3 5c fc, flSl com 
14&S«37a, 37hiL0)±iZ^?*VWJXY*W 

f&ti. mz. xvi-yrzm-ztizz-ixminiT 

V^MRHJS13 5t|**-t6. sfirtJ, d^T'OX.yf- 

0 . M Ra. . y FSS^ 3 8 <?MB«j&9B« 3 fli, . 
[0135] ^JfeOJg&tefc^Tti, MR&J&Jg 3 5 
aCDf§t 6£7,umfc Lfc. £<73t 6ti. ft&WtMR 
«lS60TT^fc^. ifc. MRjf§|«3 5b, 3 
5cO£St7£l. 5mmtL, fft 8£80jumfc 
U:„ i/c. MR^HJfi3 5btMRS)l«3 5c b<T> 
gJHt9£4 0/xmfcU:. 

[0 1 3 6] <Wc. 034&tf03 5£nitXo£.. M 
(Ura r *"y7 , JIl 2<9JKJi) = 
fcfc'U G(±MR* : ftte»tl>^MT^Ji7a, 7b^ 

©grarr&s. atiMRiiawcfcftsTWiesw 

U-IT'liTa) d{±MRjiKtCfc(t-?» 
Sffifl (££TttN i Fe ) 

[0141] ^fc, 03 8&U ! TIl3 9fc^-tJ;3&, ft 

i»wt±»Ksi^-^ h« 1 2 1 %m2 co®mtm4 

[0142] 04 OJ>jM04 3(C*-f J ± 
SOSly-^Fll 2#ffiM£ft&{2g£ISDg|5fc L 
T. ^x;N-£HKU->> , XFI$5 0£flM1-&. dot 

fflnmzmzu ; jxh®?>i%mi. m4 0Rvm 

4 1 iZ^ki-X ?%mT->-<-%X'$>&1>\ XIM4 2R 

vm4 3iz*?£o%2mmmx\ imwjxhms 1 

gtt# { £>l> . •Ifilc j; 0 , ±.mm^-)l> YM 1 0 y 
[ 0 1 4 3 ] 04 0S114 1 fc^ti PHaffiC 

. B*-fc?tf yttUZ PN - 1 10 Ofttf ? 7'J7y 
F*t$?AZ 5 2 14 E^Wff-A-ffll/yXbJffl 

[0 144] £<9J:3$rffiT-;<?-fflU5;xh£jBtta 
orywu StKU^ci lo-ct-MftU a* 



i»iKrf3 5b, 35ch g20Hnttt&M3 9 
a, 39bt£Aii§;t£. £<0»2«HWttt£iUi3 
9a. 39b&, »l^Wtt*IMl3 7a, 37bt 

[0137] mmza, jfe-r, mrsmmi 3 5 a t . 

mi^«mtt^JSM3 6a. 3 6bb<7)±iZ > 
T03MRjIJ£jl3 5bt. MRfH3 5c 2:5rl$£ 

[ 0 1 3 8 ] Kfc, m20#mtt^JS*3 9 fcfrST i 
/CufciSRt*. S?2^S|m<ft&JSl3 9 

a , 3 9 b fc , m 1 *>*©t&«|3 6a, 3 6 b t 
**i*;h*faHB£JBl^*J:"3fc:"$-*. -TcDflL 
ViSxy* mm-f i M <fc 9 . 02 4lc^-f lot, 
»2<WRItt4MW3 9 a , 3 9 b . 

[0139] 03 6&tfH3 7t^TJ: 3 (C, ft 
»Wfc-h3** <y Tig 1 1 fc SI 3 <z#BK«BNWtt 

3<^Bfflt^NS^ttR4 0<oKJStt. CWI^HIHR 

{*, R4Ta$it4. ^dt'ii, 120nmfcLfc. 
[0140] 

G/2- (a + d/2) • • -J$4 

^rfc, 1 1 o'ozti» htmit^M^-^y^tmih 

[0 14 5] 04 2at^04 3tC^-TJ:d^, 2 

[0 146] jt-f. TSyy'7.Mi5 2Sr, 0!ifcOI« 
fiKlffi&ihJSt LXmmZtlWremr SciencettS^A 
RCKJ:0»J«-r*. <^t, ±/fl^^XF15 1^, - 
mnzm^t>ti&. Mlli?7VT>h#M<?)AZ6 1 
0 8^rt'(Cct *)B&t2> . ®K£ xmiSo^mX'fi 

v\ mi<n*£mfflftozkiz£~,xTmi' : szhm 

5 2***<Pft*S^ ±Jil/^hK5 1#S8Bltfc» 

2wm.<r>vi/x vmmm%tih . 

[0 147] ±aLfc7*M^^h^»|RLfett. C 
rRSJBtt-fi. *Of£, H4 4tc^-rJ:3fc. ft^<J 
tc±a?«» ^-/U F 1 0 > Sm 2 ORKttll 5 3 2r» 
S-r*. iO»2<0R»ttR5 3tt, ^HBtt*f:Co» 
7*^7 r 7.Kt t JliWMM- S CttcJ: iXffi&Zix 

[0 148] ^t£, »2<0«C«ttJR5 3<^Rtt, 
MR«^or7-^t=jSfC«*ftM»IBl 6tc»aj"f 6 h 
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l±M>m%is-)VYmi 214. «iJfU3JiSBIl 4(C 
5^-±34»«J:=ar4. *LT. 8ttJgiftffi 1 6 fcHtfc 
■t*±asaS»^-A' FB 1 2 O h y > y ? tg#fttf)£STB* 
£ *HM{4S fc , M R«f(?)f7X fc WfEtS . 
[0149] «aS*lfcMR^<y F 1 OffiSi 

a*ffl©ts ;t^<- msuffi 1 6 \,z&m>±$m. 
tan iotM RmmTrxzMrr&z t a^nife 

FS 3 <o F 5 -y ? ftfrifiiaBrflS^S*, ffifflftg^fc 

[oi5o] zzxu. 2mmmu ; jxhm^m 

[0151]<fc£. 2««au^FJ|t, 2«fgitb 

F «±fcJEWS*ufe» 2 C0»^ttl 5 3 
S. i^fcS. 2«flSi§I^'XFJlt4. ±aU:J:dt: 
±ll^'XM£5 l#TBl^XFJ£5 2fc*fl/t$g* 

[0 15 2] mz. 04 5&fH4 6fc^-tJ:5lC, « 
»WtJMWF 1 4 t * 30#«K&M 5 4a. 

[0153] %3cr>mmi.&mm 54a, 5 4 bl4. n 

£ 3 *>33tt&M 5 4a, 54b mfoHtlhUMZ 

mnm^t^ythwjxhm^m^i,. mz. z 
comnmzMixxvi-y?*mt zbizx*). zvm 
umzmztix 3 mmmmim® 3 9 £-1$ 

[0154] 7*M/y'X F«J*»Lfc«!rC\ 
?S3^|«tt#$«tt*3 9#miZtit:M1Hzm3(7> 

mmt±mm 5 4a, 54b im&tz . »tc . kk§b 

Sat* ■) c 
u)I#6jumaSOJSE3£:fr£4?te$j£U:. 
S3^tMI15 4a, 5 4b<0JBj£#S=UU fltO 

[0 155] 7*Fl/^F$r, PI?* FU^'X 
F±fc»J*SilfcS3tf*WttA»i5 4a, 5 4 bt 
mz®£-t& ZblZk*). W. 3<T>m%'&<kW,m 5 4a, 
5 4b ifijm* ti h . . *£lft«>J&JB(c& (4 . 
^3^#m^iS15 4a, 54bc7)^$t 1 15:50 
^mtU (at 1 2£80Atmfc Lfc. 



[0 1 5 6 ] mz. mmitZMR^-y F l te*$»t4MR 
IfflMb , fltffc *aBSrt 4fcfe<0fiMIl 1 3 fc&S 
»4 <^H»© »«■ 5 5 . 84 <0lNStt^ 

8©f 5 5J4. mttfAltOsZWvfVyT'-t&Z 

uzimfcth. 

[0157] mz. 04 immA s\zm- 1 ?tz. n 
3<nmm&&mm 5 4a, 54b tfrnmizmti-tz, t x- 
^4 o?H8t@i$wi 5 5 ammt mm* & . -r £ t-o 

W§J4. W*tfe&MB2*tmT**r4* Fffife 
fcioT»3^mtt#«®5 4a, 5 4b<0l>Wfl 

[0158] mz. m4 9&i/m5ot,z^xoiz. 

1MR\7 F*^ 3 8 tfBf&Z tltltS 1 3 0 

£. ^tfr|BltMRA > .y H«?3 8*>m£J: 3 Clltl: 

**tti!OJBJBK*J (4 . BSl^ y F -y 6 0 COJf 

[ 0 1 5 9 ] SttrrtKM^MR^y F*T3 8 

H50tfc^T{4, IWMtttfcftfc. MR-N-yH3R?3 

8 * f 5 fflM^ffiS^'v -y F 7"o -y 7 6 0 511^ LT 

ifi. mmzli. Ztltt±.<?)MRm i F3 8tftfL&£olZl 

[0160] mz. m 5 1 tc^-Tct 3 tc, ts^7 Fy 
o-y?6 0_Bc. m&mzMR'Ky\!lcr)%l2<7Mmi 
2k«ri»2<7)*Si*f6 1*B0WtS. C^>»20» 
««6 1tf5J»St 14*. «ilf»0. 7mmfc-f4. 

z<?m,2<F>wmt> iofisowtw4. wiurx^v' 

aWW«aR>l*iBv^. <rt$s 125 iat>'H5 2t'i4. 

&\<Dwm2 Q±\zBft&titzmwmi'-mix^ 
s. 

[0161] <lsDt£. m2cr>mmt6 lcOiSSt 1 5 
-\ -y F /D y ^ 6 0 ±^#M R>\ -y F 3 8 8 

3 comm.®. msJi 54a, 5 4 b * ^atcaaj s 

^flfcJ:'3®3<?)^mttm®I54a, 54b 

(4. iWUt 4 * J T'^ 4 4 a . 

[ o 1 6 2 ] m«(;mr\7 f i cnmwmm 
lettthwizMLxwmmm'ax.zmi. zcomzpi 

atffcJMtt*. ft*Mfc:{4. MRmP6sofiSS^* 

iBWB 1 6 tzmm-r 1 1 *t . c om r^ji 6 orr^. 

cinHiO. 052^-fJ:3{c. IWCMR\7 F 
1 co^SKlH 1 6 fc ^l.ffi^RM*coM t $ix& . 

[0163] ^rfc, zmmmmzz-yxBtfLZti 
mmmmi 6b%&w<r>mBm3.. t-7fyy 

St)OTJ4^\ 

[0164] mz, m 5 3 lZ7?;t£ -5 fc. BJR'vy F7" 
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n*?6 0£#MR>\yF*?3 8*tc4HW-r4. m 

«0. 8mm. gjWB300junu iS§^2mmk& 
SJofc. ^^>/H7"D>y^6 2S-ftJS<9T-MR'v/ 
F*-? 3 8*fc#»f * . :W:J: 0 . jfefc@ l T^L 

fcMR^7Fl#£Stf#&il&. frfc. #14. T^'VX 
ftklWt?&&. 

[0165] Ml:. MR\ 7 H«?3 QimfeCOTT 

Ji"f . 

co i 66] zntimz* mwmmi 6t39Ui*aKK 

y F 1 <r>mwmm 1 6fc*N-*«§J*JW. 

,010 £jj*t 4 o (c . T«^-/i- FS 3 » 

* 1 2 tf&ffiBk J: -5 tSttl^-A'HJi 1 7 £ff^ 
*LT, S&ttJgi&iBl 6t«UT«ffflft*Ufc*^t« 

[0167] jtr, mr\7 f i ottwensi l 6 fc*f 

HI 3 k. ±aW»->-/PKl 1 2 k 1 6 

tt, H3T*Ui 1 lfc*K. M?^MRtf<0 
ttttJfMfil 6«t*J{t4««^-;WHJil 70ir35^ 

to 1 68] ace. MfMnwi 6izftixmzwmz 
m-, tit. &w®mm \ eizmta-t^rm^^- 
>v f« *wm& im< . 

[0 169] -tLT. 05 5fc7jrf4MC, ttftiBMfifi 
16C*{iJ1-*±«a«>'-;PHfli3i:. TW?^- 
^FBl 2kiOBfffi*§^-S^-S„ <l£Ok#. MR* 

[0 1 70] fcts. H54&tf05 5tt s JtftJg»Bl 
6tfc(t^#SSW^a5^^^L-Ci3 0. TW*+-y 
rJI5, A>fTXJI7a, 7b s m©f8a, 8b, ± 

aw?* 7 r« i i . wtm 1 3 , mm 1 4 <obk^*« 
a&ixhi. 

rnmzwmt z t izx-yXMRm^^yxi-mz 

[ 0 1 7 2 ] i<0 J; 3 fc v M R^ y F 1 wRiiJrffit J: 

&i/-/H*« 1 7 c7)BM£ . AlflWSfiSSrifa^W 

[0173] Z<T>t:#>. MR\-; F 1 <?)r^5r-^fc 
£ k "9 , WR*)M R^ 7 F 1 £f£M Lfc 

fc £ tc t> . M R^ 7 F 1 *fc?i£aj tfgfc S C fc 36«Sr 

iOiktiO. MRA,.yh'l(7)^giO^|6l 



S^ktfnl&k&l,. 

[0174] JSLhcoj: 3 KtBSSftfcMR^.y F 1 £^ 
BfcfltW-TifcSttt. iff. MRNirKltf^ 

fcSB^k , MR\7 F 1 tRftA>*ifcSSK*T- 1 4 k & 

f>;ftjtMR^vFl£. H5 6T^-f J3&HHeF5A 
7 0fcB l )ftJt£. * UT. ^^EKK7A7 0*\ 0 
5 7 tftl 5 £fE#*S£§£B7 1 teflttftltfcjfcTtt 

[0 17 5]fE®i?£gB7 1{4. EM6K9A70k, 
tt^U-;P72k, *&W)U-/U73k. n-574 
a-74h (KIT. o-974k«rf*. ) k. #-v7* 
A^y7 5kS:fiS^.§. 

[0 17 6] H(EH5^7 0Ji. iiL^MR\ 7 n 
Srff4^ -y H k LTflli. S fc t i. (C . m^li^MlKm^ 
?N*£iElfrN<i'F*flM.TV>4. HHEK5i»70{±, ^ 

7 5$r. @Kh'5A7 0fc:>fL-CflttM-*. 
-^7 3U. E(BF5^7 0t»LTtt»Sft^f— r 
«E««K*7 6*£&JR*. 
[0 17 7] o-7 7 4<4. f—r«K«««s7 6tS 

TSCL. x-7-*IS#«*7 6 5rjIS, Z<7)t%. t 

[0 17 8] 05 5tC^-f J: -pt, 

±H5A80k, TF7A8 1 k . ^e-^82 h2r«lx 
*. ±h'7i,80{4. ^EPEO^|6lC@efS„ TK5 
A8 1(4, Hg$*iTV^. TK7A8 1li. ISlcOS 
^•yF83k. ^2<7)S^«y F84k. micolBI* 
^•yF8 5k. m2^ISI^-yF8 6k, 'J-F^F 
*87k*««ife*lS. ^-^82(4. ±F5A80Sr 

[ 0 1 7 9 ] S 1 C0S4^ y F 8 3 S^IS 2 COSi^ -y 
F84I4. r-r*gaa«*7 5fcfE»$*Lfcfflf«iB» 
SrH^t S. ISKOSfv-y F 8 3X^2(0114^.7 
F84W4. JJSLTtMR'S-y F l* { ffiffl$fLTV^|> 0 
[ 0 1 8 0 ] 95 1 OlS^K 7 F 8 5 StflS 2 iOlBH^ 7 

f 8 6 {4 . 7—rmmm 1 5 1» txwmnmi- 

[0 181] yjrfc. g?l<?)H4'\7 F83t, »2«0B 
4^7F8 4kl4s 18 0° COim^ZttZ. ifc. 
§1 1 tf>ieJ|K>y F8 5 k , f&2<7)im^v F 8 6 biZ, 
18 0° <Ofifflg^-rS. 

[0182] U-F^M F8J87I4, 
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TK5A8 1<^.J9llB*c»oT. Mllf. r-rtffitt 

4. ^WCiDs W>l<m^v F83fc, !&2c7)|f£ 
lfU<0fe£3K. y H85fc. SI2<DfB£3K 
-y F8 6 T-T«IBH^#7 6ttt LT^'J 

C 0 1 8 3 ] 0£ F 5 A 7 0 fciSVYT , f - TttlSIWK 
ft7 5Ji, TF5A81C»(t*y-H<r-f FW8 7fc 

ZtHZi*). SSlcOB£^ y F83fc. JR20?S£'Vy 
F84fc, itl<0EfiK>yH8 5fc, JH 2 tf)K«^ -y H 

[0184] VlknmWfrh i>Wt>fr% i. 0 1, *»!B 
(Cff £ MR\ 7 HI! JgftJlt&ffi 1 6 dflSBM^ 

icnmmzi^XMRm^frxi^z 

hZb hm^iZtt *) . MR^'-/ F 1{}CM Rff«f7 
t M R^ 9 F l fi^f i i b btth. 

[0 185] ttc MR^y^liWttib^iZit. 

^ £ jE«£ fflj&f h Z b i^mX't) htzsb, M R"s F 
1 <7)&m *) £fa±£-£6 Z bfi^ffib tch . 
[0 186] 

[ftttffl] Oft, _fcj*U:MR^y Ftf&fWOMR's 
•y F t SrSSt Lfc fc § tc£ t &TTA$<M£ £>o# to 

[oi87] mmm 

l.ftltzHmizZ-oXmtcDMR^yVZm&L. «i 
-eWHUBitCJt L T miA>' 3 ^ m £ & £ J: 5 icfflffj 

FloKffifiSatflBiffiffijia*. PfiM<7)i>c?>b%tiT 
WMZmUz. Zcr>tk. Zcr>MR^\'y FSrfrKLT. H 

[0188] aifii 

il$ttSt!«;:*f LTr7'X**>"3 m b £6 X d Cff 

ix, 9mv>T7x&zmfcLtz. 

[0 1 89] HtSWiJtlRWfcfcfeVvC, #MR\7 F 

8*>£>t>*>*>4J:^;:. SHtWttJV^Ttt, WftSfifc 
MR'v-y F£ft<7)8 0%»£< fcfc^T . T7Z*m&<Q 
£ZcD3umX'bhZbtfbfr-?tz. ttz. £tm%M 



R'\v]t0)T t 7Xtoftl6i!Uzt*tZl, > 2. 5jumlU 
±4. 0jLtm*ffico^Hrt(c* > l.it*%A^f 1 :. 
[0190] IfcRWtiJV^ . TTXim&m 
Z<?)3umX$>mR^ym. £fo<?>¥}5 0%X't>r> 

#t(±, 1. OjumJ2LL5. 0jum*}1tT*J> 

[0191] J2LLOtt**»&. se«M(c*}^-ClKSS*l 
£MR^'y Ffi, JfcKWtefeVvClijftSitfcMR'vy F 

[0 192] 

*S3fc "5. 8SUSfii3»*aK55*v 
>y F45t:ffil^a6**^rrx!&«*5rS di:*^ 

<^ot<4„ zcDZbizx*). ®m.m%sm^ 
v*<m&m-fzb+hzbtf%$,b%*) . lamsta 

4 £ < . £<?)£ k (c ct 0 . H^aj7J*^^ 

[ 0 1 9 3 ] ttz. *fwiz&hwssmmm&^ 
•y vtmmumizxtuz, Trxzm&fitiMzmK 
mmi£th'mm<%hh. zaizuz^.mn. 

fo±.zv&zbm&b%t. ttz. mmmmm^- 
cof'rx & jEWcffl^r hzb a*»rarra mr 

[01 ] *^C«l»MR^.y F<VFHIH-C*)4. 

[m2 ] HMR'vy k iT—rmmmmfrtiz-tzw&m 

[H3] HMR^«y F^(t4Km>—/l/F*^«0 

[E4 3 nMR's-y Y{zm j fhm%^~)VYmmmcr> 

[05] hmr\7 vizmi&m^-)\,\<m<?)Bi£(r) 
-m^-tmx'ht. 

[06 ] HMR^-y viz&tthWki'-)vvmmm<?) 
-mim-tmx-foh. 

[07] hmr\7 vizmtm^-^YMcom^co 

[08] IHMR^.y F(c*jttSBSE«^-;l,HJitfMB«05 

-m*w<tmxhh. 

[09] [3]MR^.y FJCtJttSajR^-yPKKOJWjtW 
-MSr^t0T'J>l). 

[010] PMR^.y FttJttSKJU^-^FJltfWB* 
[01 1 ] HMR'Vy H(=»(t£am^-;WKJ|0»Wfi 
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<r>-m*^tmxh&. 

[01 3 3 IMMRA.. y h'KfcltSiat^v'-^KJfO^tf 

[01 43 HMR'Vy HtfcttS^v'-^KJIcOJ^K 

[HI 51 PBMR^v H«MftUHtK*f4Br* 

[016 3 PWt«^>y H<oRJSXgS-KH»t60Tft 

0 , m 1 5 twfctt h Xj - X 2 MfflfffiST* h . 

[01 7] HMR^vKORjtlSSritH^HT't, 

t¥S0T'J)l.. 

[01 83 HMR^vh'coRJtlSSraHW-iH-cj, 

o.0i7 Htm* x 3 - x 4 mamvf) h . 

[0193 PlMR-s y F<0MB3S*R*r*BaT* 

[02 o 3 hmr\7 vcommMWM-ttmx'h 

9, H20t*{<t*X 8 -X 6 ||BfiifH-C*4. 
[02 1 3 PlMR^y K*>MftlH*BftW-*iaT* 
0. «cKtt^^l<O^Ktt^Setcj:-jT¥a^ 

[02 2] hmr\7 Ynm&iMzmw-timx'h 

9, H21ttJ<t*X 7 -X e «BflBHr*4. 

[02 31 If MR^-y H<0«3arS*«W4HTft 

[02 4 3 HMRA. y H^Mjtie&^-fl.0T$. 
9. 02 3lcfe(tl>X9-X lo ||8)iH0-C"S)l». 
[02 5 1 |§lMR^-y H«tttCS*K*f *BTC» 
•9, MR*HOTIWJ«$hfc«llt«1-¥iiiB|-e* 

[02 61 RMR'Vy H^SJtlSS-KHB-f 
•9. H2 5tti*tSX 11 -Xi 2 ||BfffiH'CAS. 
[02 71 RMR^yHfORJglS&aH^SH^j, 

[02 81 BMRN7 VcDM&lMZmtytmX'fo 
0, 02 7£fc(t*Bite&*bT^ s Pffl0T*>S. 
[02 9 1 HMR^ K«9*i!tIg*RBJi+4BiT* 
"9s El28fc:«*tiX 13 -X 14 KWf|liBlT»4. 
[03 0 1 HMR'Vy H^RKDS^RW &0?J> 
•9. -»<0*A«5*±t:Jlll<^WWfeAIMi3WB)t* 

[03 1 3 |S|MR^-y FttRltLSfcKWf igrea 

•9. H3 0ti*j*t*x 16 -x ie tiWriiia-e*«. 

[03 23 RMR'sy wmmmmmhmx'b 

•9. MR3|fft«r*»»ftl/»2co»««A«li:i& 



[03 3 3 hmr^? f cowman * mm- 1 mx-$> 

*)s H3 2fc:*j*tiX 17 -x 18 »BfiBErc*S. 
[03 4 3 R)MR>\7 Kf)»3axS*KaBt*HT* 

•9, m2<r)mn&i&miMmfiZ2ixtzwg*m-?¥m® 
xh&. 

[03 53 isiMR^-y Y<ntmjMZ , mfr?hmx-h 

•9. 03 4HtS<tSX 19 -X 2 ,*»rcBllT**. 

[03 6 3 ii]MR^-y wmsmzmi-t imx- *> 
*). m 3 cnimtemmmm®. $ tu-zimz^-ty- 
mmx"h&. 

[03 7 3 isjMR^-y ws&xmimtt&mvh 

•9. 03 6tCfc(tSX 2 ,-X 22 HI!ffffi0T*J>S. 

[0383 RiMR^-y vvwGxmzsmt&mvk 
[03 9 3 RMR^ Hfl^ssiissa^w-sar* 

•9s 03 8^fc(t&X 23 -X 24 MH0T'J>S. 

[04 0 3 is]MR^-y mw&rmzfflm- &mx-$> 
•9. hmmfcztitzmz^-t^M 
mx'hh. 

[04 1 3 HMR^-y \i(r>mmxmmm-rmx'h 

•9, 04O(cfc(tSX 25 -X 26 ||»rE0T'S>l.. 
[04 2 3 HMR\ 7 N'^OtBtlSj&KWiEr?* 

•9. 2mmisi/'Ahmtfmf&ztLMm$:Kt¥wmx' 

[04 3 3 IsIMR^-y KOKJiiej&RWiSBrCft 
•9. 04 2tCfc(t^X 27 -X 28 H»iH0T'$>l)„ 

[0443 isiMRA,.y FcDW&xmzmwtzmx'h 
m 0 ma* §#ifc«ss £ K-f^mmx-h t . 

[04 5 3 ISlMR's.y Fi^RJtieSrSiW-iar* 

[04 6 3 ISIMR^-y F0«3tlS^^B9l'tl.0T'$) 
•9. 04 5fc:i5ttSX l9 -X 3o |ftSnH0T i fcS. 
[04 7 3 IfMR^-y Frtg®JMifflttimvt> 
•9. i4£0^Ifi^tffii«§^ttlJ^tf 
E0?*£>. 

[04 8 3 iMMR^-y pnw&i.m&mit&mx'b 

•9. 04 7tCfe(tSX 3 ,-X 32 *liria0-C*)S. 
[04 9 3 RMR'w H^«JtlS«:K^-t4EiT* 
•9 . ^SeOMR^-y KXTiMmSflXJR 1 
^-f¥ffi0T'J>6. 

[05 0 3 llMR^-y H<0«3ftiaSr»W*aT* 

t&ssfw Kyn >y 7 i^t^mmx-hi . 

[05 1 3 |MR\7 HO«38lB«riiW-«Hr* 
0. »2Ol0R«^Mi*9f+»tfc««^7K7*o-y^ijp 
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[054] mMR^yvwwmxmzmw-timx'fo 

[05 5] PIMR^-y H^SgiIlQ£f&BH-f£0T'£> 
•3, WWO5:)ISL^f^ttffiO«f ! t:}ii)ffl^^-f i Fffi0T* 



#>•£> . 

[05 6] mMRAoyK£fS$L£Ei5K5A£^-f£} 

mmx'hi. 

[05 7 ] |MR\7 H£fML£feSS?£§SaiCfclf 

i»ieiiff4M^*i-«B§0T* & . 

[05 8] 9flW£ifeLfc#MR*vy FfciJJt&MR*? 

[^oujBfl] 

1 MR^-/H. 2 micOSS. 3 T»«S^-;l/ 

hi, 6 mrhr. 12 ±ana«^~yn«Ji, is 
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3 7a 8a 1 2 

-i-rUr^if 1 - 




[010] 




^30 



X3-X48WK 
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[03 2] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] [0001] [The technical field to which invention belongs] 
this invention relates to the magnetoresistance-effect type magnetic head carried in the rotating 
drum in the ****ed type record regenerative apparatus to a tape-like record medium, and its 
manufacture method. [0002] [Description of the Prior Art] The magnetic head is carried in a 
magnetic recorder and reproducing device, and performs record and/or reproduction (henceforth 
record reproduction) of an information signal to a magnetic-recording medium. As such a 
magnetic recorder and reproducing device, for example like a video tape recorder 
(VTR:VideoTape Recorder) or a DAT (Digital Audio Tape) recorder, the drum which rotates 
at high speed is equipped with the magnetic head, a tape-like magnetic-recording medium is slid 
to this drum, and there are some which perform record reproduction by the so-called helical 
scan. [0003] The magnetic head is constituted by winding a coil to the magnetic core generally 
formed of the magnetic material which is high permeability. Since such the magnetic head 
performs record reproduction to a magnetic-recording medium using the electromagnetic 
induction of a magnetic core and a coil, it is called the electromagnetic-induction type (inductive 
mold) magnetic head. [0004] The conventional magnetic head constitutes the magnetic core by 
carrying out the junction unification of the magnetic-core half object which operated the bulked 
type magnetic material orthopedically with machining through a magnetic gap. [0005] However, 
in the field of magnetic recording, high recording density-ization of a magnetic signal is 
advanced further and it is required in recent years that record reproduction of the detailed 
magnetic signal should be carried out correctly. However, since the magnetic core is 
orthopedically operated by machining from the magnetic material of bulk, the electromagnetic- 
induction type magnetic head cannot fully attain formation of a ** truck, and narrow gap-ization, 
and cannot respond to high recording density-ization. [0006] Then, the magnetoresistance-effect 
type magnetic head (henceforth an MR head) which reads the signal recorded on the magnetic- 
recording medium as the magnetic head corresponding to a raise in recording density using the 
magnetoresistance effect of a magnetoresistance-effect element (MR element is called hereafter.) 
has spread. [0007] MR element is a kind of a resistance element and electric resistance changes 
according to change of external magnetic fields, such as a signal magnetic field recorded on the 
magnetic-recording medium. An MR head passes current for MR element, and reads the signal 
recorded on the magnetic-recording medium using the current value which flows for this MR 
element changing according to the signal magnetic field from a magnetic-recording medium. 
[0008] By the way, in recent years, it is small, a magnetic-recording medium which is large 
capacity is desired, and high recording density-ization of a magnetic-recording medium is 
progressing increasingly by narrowing recording track width of face etc. in connection with this. 
[0009] An MR head is the magnetic head for which it comes to form MR element which shows 
the magnetoresistance effect on a nonmagnetic substrate, and it is used as only for reproduction. 
Since an MR head is high sensitivity while being able to miniaturize compared with the 
magnetic-induction type magnetic head, since the magnetic coil is unnecessary, its reproduction 
output is high. For this reason, the MR head attracts attention as the magnetic head suitable for 
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high recording density-ization. [0010] magnetic shielding in each base in which, as for the MR 
head, the magnetic-shielding member was formed - a member ~ it has the structure where the 
thin film layer which forms a magnetoresistance-effect element (MR element is called hereafter.) 
between forming faces was put [0011] [Problem(s) to be Solved by the Invention] By the way, 
as an example of the record regenerative apparatus which carried the MR head mentioned above, 
a hard disk drive unit, a magnetic tape unit, etc. are mentioned. By performing the grinding 
process by the grinding stone to a slide contact side, or sliding grinding paper, the MR head in 
these equipments is processed so that a magnetoresistance-effect type thin film (MR thin film 
is called hereafter.) may serve as a predetermined depth. [0012] The MR head in a hard disk 
drive unit is located at the nose of cam of the support called gimbal. For this reason, it is 
possible to observe MR element from the exterior, and the depth of MR element can be judged 
visually. [0013] On the other hand, MR element is put by the substrate of an opaque couple in 
the MR head in a magnetic tape unit. For this reason, it is impossible to observe MR element 
visually. Resistance is measured in order to judge the depth of MR element in such an MR head. 
[0014] However, in an MR head, the membrane structure which constitutes MR element on a 
slide contact side, and the magnetic-shielding layer of the couple which sandwiches this 
membrane structure are exposed. For this reason, if mechanical processing is given and the 
grinding of the slide contact side is carried out, the material which constitutes MR element will 
be dragged by ductility, and each other will be contacted. It becomes impossible for resistance 
to change and to judge correctly the depth which is MR element, since a magnetic-shielding 
layer is conductivity at this time. [0015] Moreover, since very small short-circuit generates an 
MR head also by the heat and distortion which were added during processing, resistance will 
change. Moreover, resistance will change also with the conductive affixes which produced the 
MR head by the grinding process. When only resistance is adopted as a decision criterion for 
these reasons, it is difficult to set constant the depth of MR element in each MR head. [0016] 
**** [ change of the configuration of MR element / produce / dispersion / the reproduction 
output of MR element etc. ] In this case, it becomes difficult to set the quality of an MR head 
constant. For this reason, there is the need of seting the configuration of MR element constant, 
seting the depth of MR thin film in an MR head as constant. [0017] this invention is proposed 
in view of such the conventional actual condition — having - magnetic shielding — while seting 
the depth of a magnetoresistance-effect element constant by judging the configuration of a 
member visually, it aims at offering the magnetoresistance-effect type magnetic head which can 
make the depth of a magnetoresistance-effect element uniform And it aims at offering the 
reliable magnetoresistance-effect type magnetic head highly [ a reproduction output ]. [0018] 
[Means for Solving the Problem] The magnetoresistance-effect type magnetic head concerning 
this invention is the magnetoresistance-effect type magnetic head used by ****ing to a tape-like 
record medium. And while having the 1st magnetic-shielding member, a magnetoresistance-effect 
element, and the 2nd magnetic-shielding member in the slide contact direction of a tape-like 
record medium in this order, these each part material comes to expose to the medium slide 
contact side where a tape-like record medium ****s. and the above 1st and the 2nd magnetic 
shielding - at least one side is characterized by being formed in the configuration from which 
the length and/or the position of the direction of the width of recording track of a cross section 
in the above-mentioned medium slide contact side change according to the depth of the above- 
mentioned magnetoresistance-effect element among members [0019] the magnetoresistance- 
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effect type magnetic head concerning this invention constituted as mentioned above — magnetic 
shielding - the length and/or the position of a cross section of a member change with the depths 
of a magnetoresistance-effect element Therefore, it makes it possible to judge the depth of a 
magnetoresistance-effect element visually from a slide contact side, without measuring the 
resistance of an MR head. Moreover, it becomes possible to measure the depth of a 
magnetoresistance-effect element correctly. [0020] moreover, the manufacture method of the 
magnetoresistance-effect type magnetic head concerning this invention -- a member - it has a 
formation process and a slide contact side processing process [0021] a member - at a formation 
process, the 1st magnetic-shielding member, a magnetoresistance-effect element, and the 2nd 
magnetic-shielding member are formed one by one on a substrate and the above 1st and the 2nd 
magnetic shielding — at least one side of the members is formed according to the depth of the 
above-mentioned magnetoresistance-effect element in the configuration from which the cross- 
section length and/or the cross-section position of the direction of the width of recording track 
in the above-mentioned medium slide contact side change [0022] At a slide contact side 
processing process, by giving a grinding process and/or polish processing to the unilateral side 
of the above-mentioned substrate, the above 1st, the 2nd magnetic-shielding member, and a 
magnetoresistance-effect element are exposed, and the medium slide contact side where a tape- 
like record medium ****s is formed, and the above 1st and the 2nd magnetic shielding - the 
depth of the above-mentioned magnetoresistance-effect element is determined by adjusting the 
amount of processings according to the cross-section length and/or the cross-section position of 
a member [0023] therefore, magnetic shielding - the cross-section length and/or the cross- 
section position of a member change with the depths of a magnetoresistance-effect element By 
this, the depth of a magnetoresistance-effect element makes it possible to offer the fixed 
magnetoresistance-effect type magnetic head possible [ judging the depth of a magnetoresistance- 
effect element visually from a slide contact side ], without measuring the resistance of an MR 
head. [0024] [Embodiments of the Invention] Hereafter, the gestalt of operation of this 
invention is explained in detail, referring to a drawing. Below, suppose that the 
magnetoresistance-effect type magnetic head 1 (an MR head is called hereafter.) which applied 
this invention as shown in drawing 1 is explained. [0025] In addition, in order to illustrate the 
feature of each part intelligibly, the drawing used by the following explanation may expand the 
portion used as the feature, and may show it, and the ratio of the size of each part material of 
it is not necessarily the same as that of practice. Moreover, although illustrated below about 
composition, material, etc. of each thin film which constitute the magnetic head 1, this invention 
is not limited to the magnetic head 1 to illustrate, and should just choose composition, material, 
etc. of each thin film according to the purpose and performance which are considered as a 
request. [0026] Moreover, although the following explanation mentions and describes the case 
where MR head 1 is carried in a rotating drum, and a helical scan performs reproduction 
operation to an example, this invention is not limited to the following examples. For example, 
you may adopt MR head 1 as the so-called cover-half head. [0027] As MR head 1 is shown in 
drawing 1 and drawing 2 , the lower magnetic-shielding layer 3 and the flattening layer 4 are 
formed on the 1st substrate 2. The lower magnetic-shielding layer 3 and the flattening layer 4 
form the abbreviation same side. In addition, the flattening layer 4 is omitting the illustration 
in drawing 2 . The lower gap layer 5 is formed on the lower magnetic-shielding layer 3 and the 
flattening layer 4. [0028] On the lower gap layer 5, the magnetoresistance-effect thin film 6 
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(henceforth the MR thin film 6) is formed. The laminating of the bias layers 7a and 7b and the 
electrode layers 8a and 8b is carried out to the longitudinal direction of the MR thin film 6 one 
by one. Moreover, the end-connection children 9a and 9b and the external end-connection 
children 10a and 10b are formed. [0029] The MR thin film 6, the bias layers 7a and 7b, and 
the electrode layers 8a and 8b are formed so that it may expose to a sliding surface. The end- 
connection children 9a and 9b and the external end-connection children 10a and 10b are formed 
in the position which is not exposed to a sliding surface. [0030] In addition, in drawing 1 , 
illustration with the bias layers 7a and 7b and the electrode layers 8a and 8b is omitted. 
Moreover, in drawing 2 , illustration with the end-connection children 9a and 9b and the 
external end-connection children 10a and 10b is omitted. [0031] On the MR thin film 6, the bias 
layers 7a and 7b, the electrode layers 8a and 8b, and the end-connection children 9a and 9b, the 
up gap layer 11 and the up magnetic-shielding layer 12 are formed one by one. The protective 
coat 13 is formed on the up gap layer 11 and the up magnetic-shielding layer 12. And the 2nd 
substrate 15 is formed through the glue line 14 on the protective coat 13. [0032] The 1st 
substrate 2 and 2nd substrate 15 are formed with the high degree-of-hardness non-magnetic 
material. As a concrete material, poly crystalline ferrites, such as an alumina-titanium carbide 
(Al Chick), alpha-Fe 203 (alpha-hematite), NiZn, and MnZn, etc. are mentioned, for example. 
As for the 1st substrate 2 and 2nd substrate 15, it comes to form a flat-surface configuration in 
the form of sheet of an abbreviation rectangle. [0033] Moreover, let the end face of the 1st 
substrate 2 and the 2nd substrate 15 be the medium sliding surface 16 on which a tape-like 
record medium slides. Let this medium sliding surface 16 be the circular curved surface which 
has predetermined curvature. At this time, a tape-like record medium slides in the direction of 
Arrow A. [0034] The lower magnetic-shielding layer 3 and the up magnetic-shielding layer 12 
function as the magnetic field of the outside for reproduction not being drawn in the MR thin 
film 6 among the signal magnetic fields from a magnetic-recording medium. That is, the signal 
magnetic field besides a reproductive object is drawn by the lower magnetic-shielding layer 3 
and the up magnetic-shielding layer 12, and only the signal magnetic field set as the reproductive 
object is led to the MR thin film 6. thereby - the high-frequency property of the MR thin film 
6, and reading ~ improvement in resolution is achieved [0035] The lower magnetic-shielding 
layer 3 is formed of the soft magnetic materials which wear and corrosion cannot produce easily. 
The material used as a magnetic-shielding member in the usual magnetic heads, such as a 
Sendust (Fe-aluminum-Si alloy) and FeTa, as an example of these soft magnetic materials is 
mentioned. [0036] In addition, in order for the soft magnetic materials mentioned above to 
function as a magnetic-shielding member in MR head 1, the thickness more than the double 
precision of the longest wavelength in a signal magnetic field is needed. For this reason, the 
thickness of the lower magnetic-shielding layer 3 is determined according to the structure of MR 
head 1. In the gestalt of this operation, thickness of the lower magnetic-shielding layer 3 was 
set to 2.5 micrometers. [0037] The up magnetic-shielding layer 12 is formed from the soft- 
magnetism layer by Co system amorphous material which is mentioned later. The up magnetic- 
shielding layer 12 is the laminated structure on which the soft-magnetism thin film layer by Co 
system amorphous material and the nonmagnetic thin film layer were made to deposit by turns, 
and is making the laminated structure which has a magnetic-thin-film layer more than two-layer 
at least. [0038] Co system amorphous material used here is CoaZrbNbcMd (however, M is Mo, 
Cr, Ta, Ti, Hf, Pd, W, or V.). Moreover, a, b, c, and d show the atomic ratio, and these are 
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79 < = a< =83, 2< =b< =6, 10 < = c< = 14, and 1< =d< =5, respectively, and they are 
a + b + c + d = 100. It is desirable that it is the material which consists of composition. This reason 
is as stating below. [0039] For example, in Co system amorphous material mentioned above, 
at the time of M = Ta, if it is 68 < = a< = 90, 0 < =b < = 10, 0 < =c < =20, 0 < = d < = 10, and 
a + b + c + d = 100, the soft-magnetism property is excellent. In addition to a soft-magnetism 
property, this composition becomes what was excellent also in thermal resistance, abrasion 
resistance, and permeability at the time of 79 < =a< =83, 2< =b< = 6, 10 < =c< =14, 
1 < =d< =5, and a + b + c + d = 100. [0040] For this reason, by using Co system amorphous 
material of this composition, the partial wear of the up magnetic-shielding layer 12 can be 
decreased, it accumulates, and it becomes possible to decrease a spacing loss. Moreover, for this 
reason, MR head 1 becomes possible [ prolonging the life ] while being able to maintain a high 
output. [0041] Moreover, in the soft magnetic materials used for the up magnetic-shielding layer 
12 mentioned above, movement of this magnetic domain wall causes change of sudden 
magnetization. If change of this magnetization is sensed by the MR thin film 6, a Barkhausen 
noise will arise and reproduction operation will become unstable. For this reason, as for the up 
magnetic-shielding layer 12, it is desirable to make a soft-magnetism thin film layer and a 
nonmagnetic thin film layer deposit by predetermined thickness. Magnetostatic combination of 
the soft-magnetism thin film layers is carried out by this, and energy is low and it will be in the 
state where a magnetic domain does not arise in a soft-magnetism thin film layer. [0042] In 
addition, the soft-magnetism thin film layer and the nonmagnetic thin film layer were made to 
deposit by turns in the gestalt of this operation, so that a soft-magnetism thin film layer may turn 
into 12 layers, having set soft-magnetism thin film layer thickness to 0.28 micrometers, and 
having used thickness of a nonmagnetic thin film layer as 5nm. Moreover, in order to stabilize 
the property of Co system amorphous material, it is desirable to make about several nm Cr etc. 
deposit as a ground. [0043] The lower magnetic-shielding layer 3 and the up magnetic-shielding 
layer 12 are formed at least in the configuration from which the length (cross-section length is 
called hereafter.) of the direction [ in / the cross section of the medium sliding surface 16 / 
according to the depth of MR element from the medium sliding surface 16 / in one of these ] 
of the width of recording track, a position (a cross-section position is called hereafter.), etc. 
change. [0044] Below, as mentioned above, either [ at least ] the lower magnetic-shielding layer 
3 or the up magnetic-shielding layer 12 explains the example currently formed in the 
configuration from which cross-section length, a cross-section position, etc. of the direction of 
the width of recording track in the medium sliding surface 16 change using drawing 3 or 
drawing 14 according to the depth of MR element from the medium sliding surface 16. [0045] 
Here, the configuration where the magnetic-shielding layer 17 mentioned above was seen from 
the direction of the perpendicular side to the medium sliding surface 16 is described. In addition, 
below, the lower magnetic-shielding layer 3 and the up magnetic-shielding layer 12 are 
summarized, and the magnetic-shielding layer 17 is called. [0046] First, as shown in drawing 
3 , the configuration from which a raised bottom serves as a larger trapezoid than a lower base 
is mentioned. The cross-section length of the magnetic-shielding layer 17 exposed to the medium 
sliding surface 16 becomes short gradually as the depth of MR element becomes small, when 
grinding is given to the magnetic-shielding layer 17 formed in such a configuration. [0047] The 
cross-section length of the magnetic-shielding layer 17 becomes short as in other words grinding 
is given. This cross-section length is measured and the depth mentioned later is computed by 
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several one. Grinding is given to the magnetic-shielding layer 17 until this depth serves as a 
predetermined value. [0048] At this time, the taper angle theta 1 which the magnetic-shielding 
layer 17 shown by drawing 3 has is arbitrary, if change of the cross-section length of the 
magnetic-shielding layer 17 exposed to the medium sliding surface 16 is the value which can be 
recognized. However, when the ease of giving of processing to the magnetic-shielding layer 17, 
the plain-gauze fibers for plastering of recognition of the magnetic-shielding layer 17 by the 
optical microscope, etc. are taken into consideration, as for the value of theta 1, it is desirable 
that they are 45 degrees or more and 60 degrees or less. [0049] As shown in drawing 3 , the 
cross-section length of the magnetic-shielding layer 17 by the side of the medium sliding surface 
16 of formed MR element is set to 11 here. Cross-section length in the medium sliding surface 
16 of the magnetic-shielding layer 17 when giving grinding until MR element became a 
predetermined depth is set to 12. When the length of MR element worn out by the grinding at 
the time of processing etc. is set to dl, the relation between 11, and 12 and dl becomes possible 
[ expressing with the following several 1 ]. [0050] 12 = 11-2 and dl-/tantheta ... The one [ more 
than ] number 1 enables it to measure the depth of MR element from the cross-section length 
of the magnetic-shielding layer 17 in the medium sliding surface 16. When each material which 
constitutes MR head 1 contacts each other by this, very small short-circuit occurs by the heat 
and distortion which were added during processing, or the conductive matter produced by the 
grinding process adheres and the resistance of the MR head 1 whole changes, it becomes 
possible to measure the depth of MR element correctly. [0051] Next, as shown in drawing 4 
, the configuration from which a raised bottom serves as a trapezoid smaller than a lower base 
is mentioned. The cross-section length of the magnetic-shielding layer 17 exposed to the medium 
sliding surface 16 becomes long gradually as the depth of MR element becomes small, when 
grinding is given to the magnetic-shielding layer 17 formed in such a configuration. [0052] If 
the taper angle theta 2 which this magnetic-shielding layer 17 has at this time is the value which 
can recognize change of the configuration when the magnetic-shielding layer 17 is exposed to 
the medium sliding surface 16, it is arbitrary. However, when the plain-gauze fibers for 
plastering of the recognition by the ease of giving of processing with an optical microscope etc. 
are taken into consideration, as for the value of theta 1, it is desirable that they are 135 degrees 
or more and 150 degrees or less. [0053] Next, as shown in drawing 5 , the configuration in 
which lobation is contained in the position equivalent to a predetermined depth is mentioned. In 
this case, a size, a form, etc. of lobation are arbitrary. However, change of the cross-section 
length exposed to the medium sliding surface 16 of the magnetic-shielding layer 17 recognizes. 
Here, the form of lobation was made into the triangle. Moreover, the depth of the MR thin film 
6 made the vertex of this triangle the position used as 0. [0054] When it becomes a depth with 
MR element somewhat larger when grinding is given to the magnetic-shielding layer 17 formed 
in such a configuration than predetermined, the cross-section length of the magnetic-shielding 
layer 17 exposed to the medium sliding surface 16 begins to become short. And the cross-section 
length of the magnetic-shielding layer 17 exposed to the medium sliding surface 16 becomes 
short gradually as the depth of MR element becomes small after it. [0055] The cross-section 
length of the magnetic-shielding layer 17 exposed to the medium sliding-surface 16 side of 
formed MR element here is set to 13. When cross-section length exposed to the medium sliding 
surface 16 of the magnetic-shielding layer 17 when carrying out grinding is set to 14 and the 
length of MR element worn out by the grinding at the time of processing etc. is set to d2 until 
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it became a predetermined depth, it is unrelated to expressing with several 2 shown below being 
possible 13, and 14 and d2. [0056] 14 = 13-2 and d2-/tantheta ... The two [ more than ] number 
2 enables it to measure the depth of MR element from the cross-section length in the medium 
sliding surface 16 of the magnetic-shielding layer 17. Thus, when each material which 
constitutes MR head 1 by measuring the depth of MR element contacts each other, or the case 
where very small short-circuit occurs by the heat and distortion which were added during 
processing, and the conductive matter produced by the grinding process adhere and the resistance 
of the MR head 1 whole changes, it becomes possible to measure the depth of MR element 
correctly. [0057] Next, as shown in drawing 6 , it is an ellipse form and the configuration from 
which the position where MR element serves as a predetermined depth serves as a major axis 
of an ellipse form is mentioned. [0058] The cross-section length of the magnetic-shielding layer 
17 exposed to the medium sliding surface 16 becomes long gradually as the depth of the MR thin 
film 6 becomes small, when grinding is given to the magnetic-shielding layer 17 formed in such 
a configuration. And when the depth of MR element becomes a predetermined size, the cross- 
section length of the magnetic-shielding layer 17 exposed to the medium sliding surface 16 
serves as the longest. And the cross-section length of the magnetic-shielding layer 17 exposed 
to the medium sliding surface 16 becomes short gradually as the grinding beyond it is given. 
[0059] Next, as shown in drawing 7 , the configuration to which the height exists in the position 
equivalent to a predetermined depth is mentioned. In this case, a size, a form, etc. of the height 
are arbitrary. However, change of the cross-section length exposed to the medium sliding surface 
16 of the magnetic-shielding layer 17 recognizes. Here, the form of the height was made into 
the triangle. Moreover, the depth of MR element made the vertex of this triangle the position 
set to 0. [0060] When it becomes a depth with MR element somewhat larger when grinding is 
given to the magnetic-shielding layer 17 formed in such a configuration than predetermined, the 
cross-section length of the magnetic-shielding layer 17 exposed to the medium sliding surface 
16 begins to become long. And the cross-section length of the magnetic-shielding layer 17 
exposed to the medium sliding surface 16 becomes long gradually as the depth of MR element 
becomes small after it. [0061] Next, as shown in drawing 8 , the configuration which has the 
peak of this height in the position where the height is formed in the magnetic-shielding layer 17, 
and MR element serves as a predetermined depth is mentioned. In this case, a size, a form, etc. 
of the height are arbitrary. However, change of the cross-section length of the magnetic- 
shielding layer 17 exposed to the medium sliding surface 16 recognizes. Here, the form of the 
height was made into the triangle. [0062] When it becomes a depth with MR element somewhat 
larger when grinding is given to the magnetic-shielding layer 17 formed in such a configuration 
than predetermined, the cross-section length of the magnetic-shielding layer 17 exposed to the 
medium sliding surface 16 begins to become long. And the cross-section length of the magnetic- 
shielding layer 17 exposed to the medium sliding surface 16 becomes long gradually as the depth 
of the MR thin film 6 becomes small after it. [0063] And when a depth becomes a 
predetermined size, the cross-section length of the magnetic-shielding layer 17 exposed to the 
medium sliding surface 16 serves as the longest. And the cross-section length of the magnetic- 
shielding layer 17 exposed to the medium sliding surface 16 becomes short gradually by giving 
the grinding beyond it. [0064] By considering as a configuration which mentioned the magnetic- 
shielding layer 17 above, it becomes possible to make the cross-section length of the magnetic- 
shielding layer 17 exposed to the medium sliding surface 16 and the depth of the MR thin film 
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6 correspond. It becomes possible from this to judge the depth of the MR thin film 6 by 
measuring the cross-section length of the magnetic-shielding layer 17 exposed to the medium 
sliding surface 16. [0065] Moreover, in drawing 3 or drawing 8 , when the configuration of 
the lower magnetic-shielding layer 3 and the up magnetic-shielding layer 12 was seen from the 
direction of the perpendicular side to the medium sliding surface 16, the case where it was 
supposed that it is the same was explained. However, the configurations of the lower magnetic- 
shielding layer 3 and the up magnetic-shielding layer 12 may differ. Below, the case where the 
configurations of the lower magnetic-shielding layer 3 and the up magnetic-shielding layer 12 
differ is explained. [0066] As an example of the magnetic-shielding layer 17 which was 
mentioned above, first, as shown in drawing 9 , the case where make one side of the magnetic- 
shielding layer 17 into the configuration from which a raised bottom serves as a larger trapezoid 
than a lower base, and another side of the magnetic-shielding layer 17 is made into the 
configuration to which a raised bottom serves as a small trapezoid from a lower base is 
mentioned. [0067] The cross-section length by which the cross-section length which exposes one 
side of the magnetic-shielding layer 17 to the medium sliding surface 16 becomes gradually long, 
and exposes another side of the magnetic-shielding layer 17 to the medium sliding surface 16 
becomes gradually short as the depth of MR element becomes small, when grinding is given to 
the magnetic-shielding layer 17 formed in such a configuration. And when MR element becomes 
a predetermined depth, the cross-section length of two magnetic-shielding layers 17 exposed to 
the medium sliding surface 16 corresponds. [0068] When the magnetic-shielding layer 17 is 
formed in a configuration which was mentioned above, it is alike in the cross-section length of 
two magnetic-shielding layers 17, in addition the depth of MR element is judged by the relative 
relation of two magnetic-shielding layers 17. By this, the precision which judges the depth of 
MR element serves as double precision as compared with the case where it judges only by the 
cross-section length of the magnetic-shielding layer 17. [0069] In other words, it becomes 
possible to judge the depth of MR element still more correctly by forming the magnetic-shielding 
layer 17 in a configuration which was mentioned above. This enables it to stabilize the 
reproduction output of MR head 1 further. [0070] Next, as shown in drawing 10 , the case 
where make one side of the magnetic-shielding layer 17 into the configuration from which a 
raised bottom serves as a larger trapezoid than a lower base, and another side of the magnetic- 
shielding layer 17 is made into a rectangle is mentioned. [0071] The cross-section length by 
which the cross-section length which exposes one side of the magnetic-shielding layer 17 to the 
medium sliding surface 16 becomes gradually long, and exposes another side of the magnetic- 
shielding layer 17 to the medium sliding surface 16 becomes fixed as the depth of MR element 
becomes small, when grinding is given to the magnetic-shielding layer 17 formed in such a 
configuration. And when MR element becomes a predetermined depth, the cross-section length 
of two magnetic-shielding layers 17 exposed to the medium sliding surface 16 is in agreement. 
[0072] Next, as shown in drawing 11 , the case where make one side of the magnetic-shielding 
layer 17 into a rectangle, and another side of the magnetic-shielding layer 17 is made into a 
parallelogram is mentioned. [0073] The cross-section position where the cross-section position 
which exposes one side of the magnetic-shielding layer 17 to the medium sliding surface 16 
changes relatively to the MR thin film 6, and exposes another side of the magnetic-shielding 
layer 17 to the medium sliding surface 16 does not change as the depth of MR element becomes 
small, when grinding is given to the magnetic-shielding layer 17 formed in such a configuration. 
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And when the MR thin film 6 becomes a predetermined depth, the cross-section position of two 
magnetic-shielding layers 17 exposed to the medium sliding surface 16 is in agreement. [0074] 
Moreover, as shown in drawing 12 , the case where use one side of the magnetic-shielding layer 
17 as an ellipse form, and another side of the magnetic-shielding layer 17 is made into a 
rectangle is mentioned. [0075] When the cross-section length which exposes one side of the 
magnetic-shielding layer 17 to the medium sliding surface 16 becomes long gradually and MR 
element serves as a predetermined depth, cross-section length serves as the longest, as the depth 
of MR element becomes small, when grinding is given to the magnetic-shielding layer 17 formed 
in such a configuration. Then, as for one side of the magnetic-shielding layer 17, the cross- 
section length exposed to the medium sliding surface 16 becomes gradually short. [0076] 
Moreover, another side of the magnetic-shielding layer 17 becomes fixed [ the cross-section 
length exposed to the medium sliding surface 16 ]. And when the MR thin film 6 becomes a 
predetermined depth, the cross-section length of two magnetic-shielding layers 17 exposed to the 
medium sliding surface 16 is in agreement. [0077] Moreover, as shown in drawing 13 , the case 
where make one side of the magnetic-shielding layer 17 into the configuration in which slitting 
is contained in the portion used as a predetermined depth, and another side of the magnetic- 
shielding layer 17 is made into a rectangle is mentioned. In this case, a size, a form, etc. of 
lobation are arbitrary. However, change of the cross-section length exposed to the medium 
sliding surface 16 of the magnetic-shielding layer 17 recognizes. Here, the form of lobation was 
made into the triangle. Moreover, let the vertex of this triangle be the position where MR 
element serves as a predetermined depth. [0078] When grinding is given to the magnetic- 
shielding layer 17 formed in such a configuration, the cross-section length which exposes the 
magnetic-shielding layer 17 of the direction containing lobation to the medium sliding surface 

16 changes. However, the cross-section length which exposes to the medium sliding surface 16 
the magnetic-shielding layer 17 which is a rectangle does not change. Below, change of the 
cross-section length exposed to the medium sliding surface 16 about the magnetic-shielding layer 

17 of the direction containing lobation is explained. [0079] When the magnetic-shielding layer 
17 containing lobation becomes a depth with somewhat larger MR element than predetermined, 
the cross-section length exposed to the medium sliding surface 16 begins to become short. And 
the cross-section length of the magnetic-shielding layer 17 exposed to the medium sliding surface 
16 becomes short gradually as the depth of MR element becomes small after it. And when the 
depth of MR element becomes a predetermined size, the cross-section length of the magnetic- 
shielding layer 17 exposed to the medium sliding surface 16 becomes the shortest. [0080] At 
this time, the length of both magnetic-shielding layers 17 is in agreement. When the grinding 
beyond this is given, the cross-section length of the magnetic-shielding layer 17 exposed to the 
medium sliding surface 16 becomes the same as the cross-section length of the magnetic- 
shielding layer 17 before giving grinding. [0081] Moreover, as shown in drawing 14 , the case 
where it is made to become symmetrical is mentioned in the direction where the acute angle of 
this parallelogram exists considering both magnetic-shielding layers 17 as a configuration which 
combined the rectangle and the parallelogram. When you make the medium sliding-surface 16 
side into a top, let the top [ position / where under from the position where this figure is 
equivalent to a predetermined depth is made into the rectangle, and is equivalent to a 
predetermined depth ] be a parallelogram. [0082] When grinding is given to the magnetic- 
shielding layer 17 formed in such a configuration, the magnetic-shielding layer 17 changes 



9 



relatively corresponding to the depth whose cross-section position exposed to the medium sliding 
surface 16 is MR element. [0083] If it states concretely, each magnetic-shielding layer 17 is 
located outside to MR element at first. And the position of each magnetic-shielding layer 17 
approaches the MR thin film 6 gradually as grinding is given. And when MR element becomes 
a predetermined depth, the cross-section position of two magnetic-shielding layers 17 turns into 
a symmetrical position on both sides of MR element. [0084] When the magnetic-shielding layer 
17 is formed in a configuration which was mentioned above, the cross-section position in the 
medium sliding surface 16 of both magnetic-shielding layers 17 changes according to the depth 
of MR element. Thereby, the precision which judges the depth of MR element is only change 
of the cross-section position in one medium sliding surface 16 of the magnetic-shielding layers 
17, and serves as double precision as compared with the case where the depth of MR element 
is judged. [0085] In other words, it becomes possible to judge the depth of MR element still 
more correctly by forming the magnetic-shielding layer 17 in a configuration which was 
mentioned above. By this, the reproduction output of MR head 1 is stabilized further. [0086] 
In addition, in the gestalt of this operation, the up magnetic-shielding layer 12 is formed of the 
technique of a lift off so that it may mention later. For this reason, it becomes difficult to 
consider as the configuration which mentioned the up magnetic shielding 12 above. For this 
reason, when manufacturing MR head 1, it is easiest to form only the lower magnetic-shielding 
layer 3 so that cross-section length, a cross-section position, etc. of the direction of the width 
of recording track exposed to the medium sliding surface 16 according to the depth of MR 
element may change. [0087] However, if it is possible to form both the lower magnetic- 
shielding layer 3 and the up magnetic-shielding layer 12 so that cross-section length, a cross- 
section position, etc. of the direction of the width of recording track in the medium sliding 
surface 16 may change according to the depth of MR element, it will become possible to 
determine more that the depth of MR element mentioned above at accuracy. [0088] The 
flattening layer 4 is formed of nonmagnetic non-conducting material. The flattening layer 4 
carries out flattening of the irregularity made when the lower magnetic-shielding layer 3 was 
formed on the 1st substrate 2, and forms the 1st substrate 2 and abbreviation same side. As for 
the flattening layer 4, being formed of aluminum 203 is desirable. [0089] The lower gap layer 
5 and the up gap layer 1 1 are formed in the shape of a thin film of nonmagnetic non-conducting 
material. Insulation is maintained when these nonmagnetic non-conducting layers exist. When 
insulation and abrasion resistance are taken into consideration, as for the lower gap layer 5 and 
the up gap layer 11, it is desirable to be formed, for example of aluminum 203. [0090] The 
MR thin film 6 is a magnetic force sencor, and is a portion which reads the information record 
currently recorded on the magnetic-recording medium. [0091] Here, the MR thin film 6 is made 
into the structure where the laminating of the 1st non-magnetic layer, the 1st soft-magnetism 
layer, the 2nd non-magnetic layer, the 2nd soft-magnetism layer, and the 3rd non-magnetic layer 
was carried out one by one from the substrate side, and is constituted as the so-called film of 
a SAL bias method. As the 1st non-magnetic layer, the 2nd non-magnetic layer, and the 3rd non- 
magnetic layer, Ta etc. is used, for example. As 1st soft-magnetism layer, nickel-Fe etc. is used, 
for example. As 2nd soft-magnetism layer, nickel-Fe-Nb etc. is used, for example. [0092] In 
addition, the MR thin film 6 is not limited to the film of a SAL bias method, and should just 
be formed of various film composition, such as the so-called AMR which is known from the 
former, and GMR. Moreover, in MR head 1, it is arranged so that the longitudinal direction of 
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the MR thin film 6 may become parallel to the medium sliding surface 16, and sense current is 
supplied in the direction parallel to the medium sliding surface 16. [0093] The bias layers 7a 
and 7b of a couple impress a bias magnetic field to the MR thin film 6, and have the function 
for forming the magnetic domain of the MR thin film 6 into a single magnetic domain. The bias 
layers 7a and 7b of a couple are located in the both ends of the longitudinal direction of the MR 
thin film 6, respectively, and are formed of the hard magnetic material. Moreover, the bias 
layers 7a and 7b of a couple are magnetically connected to the both ends of the MR thin film 
6, respectively. In addition, suppose that the bias layers 7a and 7b of a couple are summarized, 
and the bias layer 7 is only called in the following explanation. [0094] The electrode layers 8a 
and 8b supply sense current to the MR thin film 6. The electrode layers 8a and 8b are formed 
in the shape of a thin film of the metallic material which is conductivity and is low resistance. 
By using the material which is low resistance here, it becomes possible to lower the resistance 
of the MR head 1 whole. Electrode layer 8a and electrode layer 8b are connected to the ends 
of the MR thin film 6, respectively. As a material of the electrode layers 8a and 8b, Cr, Ta, etc. 
are suitable, for example. [0095] In addition, suppose that the electrode layers 8a and 8b are 
summarized, and the electrode layer 8 is only called in the following explanation. [0096] The 
end-connection children 9a and 9b offer sense current to electrode layer 8a. The end-connection 
children 9a and 9b are formed in the shape of a thin film like the electrode layer 8 of the 
metallic material which is conductivity and is low resistance. As the end-connection children's 
9a and 9b material, Cr, Ta, etc. are suitable, for example. [0097] The external terminals 10a 
and 10b offer sense current to the end-connection children 9a and 9b. The external terminals 10a 
and 10b are formed in the shape of a thin film like the electrode layer 8 of the metallic material 
which is conductivity and is low resistance. As a material of the external terminals 10a and 10b, 
Cr, Ta, etc. are suitable, for example. [0098] In addition, electrode layer 8a, end-connection 
child 9a, and external end-connection child 10a have connected, and electrode layer 8b, end- 
connection child 9b, and external end-connection child 10b have connected. This becomes 
possible to offer sense current to the MR thin film 6. [0099] A protective layer 13 is formed 
in order to intercept MR element portion and the exterior electrically and magnetically. A 
protective coat 13 is formed of nonmagnetic non-conducting material. [0100] A glue line 14 is 
formed by using adhesives, in order to stick the 2nd substrate 15. The adhesives of an epoxy 
system etc. are mentioned as an example of the adhesives used at this time. In addition, a glue 
line 14 omits illustration in drawing 1 . [0101] In addition, in this MR head 1, the 1st substrate 
2 and the 2nd substrate 15 are large in fact compared with other portions. For example, the 
length tl of the run direction of the tape-like record medium in the 1st substrate 2 is set to about 
0.8mm, and the length t2 of MR element portion is set to 5 micrometers. Therefore, most of 
forming the medium sliding surface 16 in this MR head 1 is the end face of the 1st substrate 2 
and the 2nd substrate 12. [0102] As mentioned above, MR head 1 becomes possible [ judging 
the depth of MR element with cross-section length, a cross-section position, etc. of the magnetic- 
shielding layer 17 exposed to the medium sliding surface 16 ]. [0103] For this reason, it 
becomes easy to make the depth of MR element into a predetermined size, and it decreases that 
the depths of MR element differ for every MR head. This enables it to set the reproduction 
output of MR head 1 constant, and it becomes possible to offer MR head 1 by which the 
reproduction output was stabilized. [0104] MR head 1 mentioned above is carried in a rotating 
drum which is mentioned later, and reproduces the information signal recorded on the tape-like 
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record medium. [0105] Below, the manufacture method of MR head 1 mentioned above is 
explained. In addition, in order to illustrate the feature intelligibly, like drawing 1 or drawing 
14 , the drawing used by the following explanation may expand the portion used as the feature, 
and may show it, and the ratio of the size of each part material of it is not necessarily the same 
as that of practice. [0106] Moreover, although an example concrete about each part material 
which constitutes MR head 1 and its material, a size, thickness, etc. is given in the following 
explanation, this invention is not limited to the following examples. For example, although the 
example using MR thin film of a so-called shield type SAL (Soft Adjacent Layer) bias method 
which has the same structure as what is put in practical use with the hard disk drive unit etc. is 
given in the following explanation, MR thin film is not limited to this example. [0107] In case 
MR head 1 concerning this invention is manufactured, the 1st substrate material 30 of the shape 
of a disk with a diameter of 3 inches which finally serves as the 1st substrate 2 as shown in 
drawing 15 and drawing 16 is prepared first. This 1st substrate material 30 turns into guard 
material by the side of leading, and a non-magnetic material is used. Two or more MR heads 
1 are formed on this 1st substrate material 30. Mirror-polishing processing is given to this 1st 
substrate material 30. [0108] Next, as shown in drawing 17 and drawing 18 , the 1st soft- 
magnetism metal thin film layer 31 which finally turns into the lower magnetic-shielding layer 
3 is formed by sputtering etc. on the 1st substrate material 30. [0109] Next, it etches to the 1st 
soft-magnetism metal layer 31, and considers as a predetermined configuration. First, the 
photoresist film 32 is applied. Next, exposure and development are given to this photoresist film 
32 with the so-called photolithography technology, and as shown in drawing 19 and drawing 20 
, the photoresist film 32 is made into a predetermined configuration. With the gestalt of this 
operation, 80 micrometers wide and the 100 micrometers long photoresist film 32 were formed 
in the position in which MR head 1 is formed. [0110] Next, ion etching is given and the 1st 
soft-magnetism metal layer 31 currently formed in the portion in which the photoresist film 32 
is not formed is removed. By this, the 1st soft-magnetism metal layer 31 serves as a 
predetermined configuration. Then, the photoresist film 32 is removed. [0111] At this time, the 
configuration of the 1st soft-magnetism metal layer 31 is formed so that cross-section length, a 
cross-section position, etc. of the direction of the width of recording track exposed to the 
medium sliding surface 16 according to the depth of MR element may change. At this time, the 
lower magnetic-shielding layer 3 finally formed serves as a configuration as shown in drawing 
3 or drawing 14 . And the cross-section length of the direction of the width of recording track 
of the lower magnetic-shielding layer 3 and the cross-section position which are exposed to the 
medium sliding surface 16, and the depth of MR element correspond. [0112] It becomes 
possible to judge the depth of MR element with cross-section length, a cross-section position, 
etc. of the direction of the width of recording track of the lower magnetic-shielding layer 3 
exposed to the medium sliding surface 16, without measuring the resistance of manufactured MR 
head 1 by this. For this reason, the production time of MR head 1 is shortened and it becomes 
possible to raise productivity. Moreover, since it is possible to measure the depth of MR element 
correctly, it becomes possible to raise the yield of MR head 1. [0113] Next, as shown in 
drawing 21 and drawing 22 , flattening of the front face of the 1st substrate material 30 in which 
the 1st soft-magnetism metal layer 31 was formed is carried out. [0114] First, the 1st 
nonmagnetic non-conductive layer 33 is formed all over the 1st substrate material 30. The 1st 
soft-magnetism metal layer 31 needs to be completely embedded by the 1st nonmagnetic non- 
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conductive layer 33 formed here. For this reason, the 1st nonmagnetic non-conductive layer 33 
is formed so that it may become thicker than the thickness of the 1st soft-magnetism metal layer 
31. This thickness was set to 3 micrometers with the gestalt of this operation. Moreover, a 
spatter, a vacuum deposition, etc. are mentioned as an example of the method of forming the 
1st nonmagnetic non-conductive layer 33. [0115] aluminum203, Si02, etc. are mentioned as 
an example of the material for forming the 1st nonmagnetic non-conductive layer 33. [0116] 
Next, it grinds to the 1st nonmagnetic non-conductive layer 33 until the 1st soft-magnetism metal 
layer 31 is exposed. The method of performing chemical polish as an example of the method of 
the polish to this 1st nonmagnetic non-conductive layer 33 after deleting by the diamond wheel, 
the method of performing chemical polish from the beginning, etc. are mentioned. It is necessary 
to expose the 1st soft-magnetism metal layer 31 over the whole surface. Although the thickness 
of the 1st final soft-magnetism thin film layer 31 changes with influences of the curvature of the 
1st substrate material 30 etc., it should just be 2 micrometers or more, for example. [0117] 
Next, it heat-treats to the 1st soft-magnetism metal layer 31. This heat treatment is performed 
according to material in which the 1st soft-magnetism metal layer 31 was formed. With the 
gestalt of this operation, since the 1st soft-magnetism metal layer 31 was formed by the Sendust, 
after carrying out a temperature up to 550 degrees C in 1 hour, it held at 550 degrees C for 1 
hour, and cooled naturally by after that. [0118] Next, as shown in drawing 23 and drawing 24 
, the 2nd nonmagnetic non-conductive layer 34 which finally becomes the lower gap layer 4 is 
formed by sputtering etc. on the field formed by the 1st soft-magnetism metal layer 31 and the 
1st nonmagnetic non-conductive layer 33. [01 19] In addition, what is necessary is just to set the 
thickness of this 2nd nonmagnetic non-conducting layer 34 as a suitable value according to the 
frequency of the signal recorded on the magnetic-recording medium. The calculation method of 
thickness is as being shown in several 3. In the gestalt of this operation, the thickness of this 2nd 
nonmagnetic non-conducting layer 34 is set as lOOnm. [0120] = (Thickness of the lower gap 
layer 5) G/2 -(a + b + c + d/2)... A-three number, however G are the distance between bias layer 
7a in MR element, and 7b. Moreover, a is the thickness of the lower insulating layer (here Ta) 
in MR thin film, b is the thickness of the SAL bias layer (here NiFeNb) in MR thin film, c is 
the thickness of the middle insulating layer (here Ta) in MR thin film, d is the thickness of the 
magnetosensitive layer (here NiFe) in MR thin film. [0121] Next, as shown in drawing 25 and 
drawing 26 , MR thin film layer 35 which finally constitutes the MR thin film 6 of a SAL bias 
method on the 2nd nonmagnetic non-conducting layer 34 is formed by sputtering etc. 
Specifically, MR thin film layer 35 is formed, when Ta layer of about 5nm of thickness, the 
NiFeNb layer of about 32nm of thickness, Ta layer of about 5nm of thickness, the NiFe layer 
of about 30nm of thickness, and Ta layer of about lnm of thickness are formed one by one by 
sputtering etc. in order [ more than ]. [0122] In the above MR thin film layer 35, a NiFe layer 
is the soft-magnetism film which has the magnetoresistance effect, and serves as a magnetic 
force sencor in an MR head. Moreover, in the above MR thin film layer 35, it becomes the so- 
called SAL film for a NiFeNb layer impressing a bias magnetic field to a NiFe layer. [0123] 
In addition, the material of each class which constitutes MR thin film layer 35, and its thickness 
are not limited to the above example, choose a suitable material according to the purpose of 
using MR head 1 etc., and should just set it as suitable thickness. [0124] next, as shown in 
drawing 27 or drawing 29 , the permanent magnet layers 36a and 36b of the two shape of a 
rectangle used as the bias layer 7 are embedded for every MR head element to MR thin film 
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layer 35 using photolithography technology on the last target [0125] These permanent magnet 
layers 36a and 36b are formed so that it may become the bias layer 7 of MR head 1 finally 
mentioned above, and the length t4 of about 50 micrometers and the direction of a shorter side 
may be set to about 10 micrometers by the length t3 of the direction of a long side, for example, 
the interval t5 between [ of two ] permanent magnet layer 36a and 36b may be set to about 5 
micrometers. Finally the interval t5 between [ of these two ] permanent magnet layer 36a and 
36b serves as the width of recording track of the MR thin film 5. That is, in MR head 1, the 
width of recording track of the MR thin film 6 is set to about 5 micrometers. [0126] In 
addition, what is necessary is not to limit the width of recording track of the MR thin film 6 to 
the above example, and just to set it as a suitable value according to the purpose of using MR 
head 1 etc. [0127] Next, as shown in drawing 30 and drawing 31 , the 1st conductive metal 
layer 37a and 37b which finally turns into the electrode layer 8 is formed on permanent magnet 
layer 36a and 36b. [0128] When forming such permanent magnet layers 36a and 36b and the 
1st conductive metal layer 37a and 37b, the mask which has opening of two rectangles every 
head element 38 is first formed by the photoresist, for example. Next, it etches and MR thin 
film layer 35 exposed to opening is removed. In addition, although a dry method or a wet 
method is also available for it, when the plain-gauze fibers for plastering of processing etc. are 
taken into consideration, ion etching is desirable [ etching here ]. [0129] Next, the permanent 
magnet layers 36a and 36b are formed by sputtering etc. on MR thin film layer 35 in which the 
mask was formed. In addition, as a material of the permanent magnet layers 36a and 36b, a 
certain material has [ more than 1000 [Oe] ] desirable coercive force, for example, CoNiPt, 
CoCrPt, etc. are suitable. [0130] Next, the 1st conductive metal layer 37a and 37b is formed 
by sputtering etc. [0131] In addition, the thickness of the permanent magnet layers 36a and 36b 
and the thickness of the 1st conductive metal layer 37a and 37b are determined by the resistance 
needed in the environment where MR head 1 is used, the width of recording track of an MR 
head, etc. In the gestalt of this operation, thickness of the permanent magnet layers 36a and 36b 
was made of the same grade as MR thin film layer 35, and thickness of the 1st conductive metal 
layer 37a and 37b was set to about 60nm. [0132] Next, the photoresist used as the mask is 
removed with the permanent magnet layers 36a and 36b formed on this photoresist, and the 1st 
conductive metal layer 37a and 37b. Thereby, as shown in drawing 30 and drawing 31 , the 
permanent magnet layers 36a and 36b which are predetermined configurations are embedded in 
MR thin film layer 35, and it will be in the state where the 1st conductive metal layer 37a and 
37b which is a predetermined configuration was formed on these permanent magnet layers 36a 
and 36b. [0133] next, as shown in drawing 32 and drawing 33 , it leaves the last target MR thin 
film layer 35a equivalent to the portion used as MR element, MR thin film layer 35b, MR thin 
film layer 35c, and the 1st conductive metal layer 37a and 37b using photolithography 
technology, MR thin film layer 35 is removed, and the configuration of the MR head element 
38 is formed [0134] At this time, a photoresist is first formed on MR thin film layer 35a, MR 
thin film layer 35b, MR thin film layer 35c, and the 1st conductive metal layer 37a and 37b. 
Next, exposed MR thin film layer 35 is removed by etching. In addition, although a dry method 
or a wet method is also available for it, if the plain-gauze fibers for plastering of processing etc. 
are taken into consideration, ion etching is suitable for etching here. Next, the configuration of 
the MR head element 38 is formed by removing a photoresist. [0135] In the gestalt of this 
operation, width of face t6 of MR thin film layer 35a was set to 7 micrometers. Finally these 
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t6 becomes the depth length of the MR thin film 6. Moreover, the length t7 of MR thin film 
layers 35b and 35c was set to 1.5mm, and width of face t8 was set to 80 micrometers. 
Moreover, the interval t9 of MR thin film layer 35b and MR thin film layer 35c was set to 40 
micrometers. [0136] Next, as shown in drawing 34 and drawing 35 , MR thin film layers 35b 
and 35c and the 2nd conductive metal layer 39a and 39b are replaced. It connects with the 1st 
conductive metal layer 37a and 37b, respectively, and, finally this 2nd conductive metal layer 
39a and 39b turns into the electrode layer 8. [0137] Specifically, a resist pattern is first formed 
on MR thin film layer 35a and the 1st conductive metal membrane 36a and 36b. Next, it etches 
and exposed MR thin film layer 35b and MR thin film layer 35c are removed. In addition, 
although a dry method or a wet method is also available for it, if the plain-gauze fibers for 
plastering of processing etc. are taken into consideration, ion etching is suitable for etching here. 
[0138] Next, Ti/Cu used as the 2nd conductive metal layer 39 is formed. At this time, the 2nd 
conductive metal layer 39a and 39b and the 1st conductive metal layer 36a and 36b form an 
abbreviation same side, respectively. Then, by exfoliating a resist, as shown in drawing 24 , the 
2nd conductive metal layer 39a and 39b is formed. [0139] Next, as shown in drawing 36 and 
drawing 37 , the 3rd nonmagnetic non-conducting film 40 which finally serves as the up gap 
layer 11 is formed by sputtering etc. What is necessary is just to set the thickness of this 3rd 
nonmagnetic non-conducting film 40 as a suitable value according to the frequency of a record 
signal. The calculation method of thickness is expressed with several 4. Here, it could be 
120nm. [0140] = (Thickness of the up gap layer 12) G/2 -(a + d/2)... A-four number, however 
G are the distance between bias layer 7a in MR element, and 7b. Moreover, a is the thickness 
of the lower insulating layer (here Ta) in MR thin film, d is the thickness of the 
magnetosensitive layer (here NiFe) in MR thin film. [0141] Next, it forms with the procedure 
which shows below the 2nd soft-magnetism layer 41 which finally turns into the up magnetic- 
shielding layer 12 as shown in drawing 38 and drawing 39 . [0142] First, as shown in drawing 

40 or drawing 43 , the resist film 50 is formed all over a wafer by using as opening the position 
in which the up magnetic-shielding layer 12 is formed. At this time, the end face of the resist 
film in opening has the need that it is a reverse taper type as shown in drawing 40 and drawing 

41 , or it is two-layer structure as shown in drawing 42 and drawing 43 , and the direction of 
the upper resist film 51 is the configuration projected rather than the lower layer resist film 52. 
This becomes possible to form the up magnetic-shielding layer 10 by the technique of a lift off. 
[0143] in order for the end face in opening as shown in drawing 40 and drawing 41 to produce 
a back taper type resist film (a back taper type resist layer is called hereafter.) » for example, 
the Nippon Zeon Co., Ltd. make — what is necessary is just to use resists for back tapers, such 
as ZPN-1100 and AZby Clariant, LTD. 5214E [0144] Usually, it prebakes through such a resist 
for reverse tapers, and after exposing, it heats at 110 degrees C, and it becomes possible by 
performing excessive exposure to form a back taper type resist film. The formation method of 
this back taper type resist film is good by how to recommend a resist manufacture maker. In 
addition, heating in 110 degrees C is called reversal baking, and excessive exposure is called 
reversal exposure. [0145] Moreover, what is necessary is just to follow the following methods, 
in order to form the resist film of two-layer structure as shown in drawing 42 and drawing 43 
. [0146] First, the lower layer resist film 52 is formed by ARC made from Brewer Science 
usually used, for example as an antireflection film. Next, generally it is used, for example, the 
upper resist film 51 is formed by AZ6108 by Clariant, LTD. etc. Exposure is performed by the 
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usual technique, many lower layer resist films 52 are removed only by developing negatives for 
a long time, and the resist layer of the two-layer structure which is the configuration which the 
upper resist film 51 projected is formed. [0147] Cr film is formed after forming the photoresist 
mentioned above. Then, as shown in drawing 44 , the 2nd soft-magnetism film 53 which finally 
serves as the up magnetic shielding 10 is formed. This 2nd soft-magnetism film 53 is formed 
by carrying out the laminating of a nonmagnetic membrane and the Co system amorphous film 
one by one. Then, the resist film 50 is exfoliated. [0148] At this time, the configuration of the 
2nd soft-magnetism film 53 may be formed so that cross-section length, a cross-section position, 
etc. of the direction of the width of recording track exposed to the medium sliding surface 16 
according to the depth of MR element may change. In this case, the up magnetic-shielding layer 
12 finally formed serves as a configuration as shown in drawing 3 or drawing 14 . And the 
cross-section length of the direction of the width of recording track of the up magnetic-shielding 
layer 12 and the cross-section position which are exposed to the medium sliding surface 16, and 
the depth of MR element correspond. [0149] For this reason, it becomes possible to judge the 
depth of MR element with the cross-section length and the cross-section position of the direction 
of the width of recording track of the up magnetic-shielding layer 12 in the medium sliding 
surface 16, without measuring the resistance of manufactured MR head 1. Moreover, it becomes 
possible to judge the depth of MR element still more correctly by doubling with the cross-section 
length of the direction of the width of recording track of the lower magnetic-shielding layer 3 
exposed to the medium sliding surface 16, and change of a cross-section position. [0150] In 
addition, although the method of forming the 2nd soft-magnetism film 53 was mentioned as the 
example and explained here when a two-layer structure resist layer was formed, when a back 
taper type resist layer is formed, it is possible to form the 2nd soft-magnetism film 53 similarly. 
[0151] Next, a two-layer structure resist layer and the 2nd soft-magnetism layer 53 formed on 
the two-layer structure resist layer are removed. Since the upper resist film 51 is made into the 
structure projected to the lower layer resist film 52 as the two-layer structure resist layer was 
mentioned above at this time, the solvent for removing a two-layer structure resist layer from 
an end face sinks in, and removal of a two-layer structure resist layer becomes easy. [0152] 
Next, as shown in drawing 45 and drawing 46 , the 3rd conductive metal layer 54a and 54b 
which finally serves as the external terminal 14 is formed. [0153] The 3rd conductive metal 
layer 54a and 54b is formed for example, with copper-sulfate plating. At this time, the 
photoresist film which has opening first into the portion in which the 3rd conductive metal layer 
54a and 54b is formed is formed. Next, the 3rd nonmagnetic non-conducting film 39 currently 
formed in this opening is removed by etching to this opening. [0154] Next, where a photoresist 
film is left, the 3rd conductive metal layer 54a and 54b is formed in the portion from which the 
3rd nonmagnetic non-conducting layer 39 was removed. Next, it plates with a copper-sulfate 
solution. In the gestalt of this operation, it formed so that Cu layer might serve as thickness 
which is about 6 micrometers. In addition, as long as the formation method of the 3rd 
conductive metal layer 54a and 54b is a method of not affecting other membrane structures, 
methods other than copper-sulfate plating are sufficient as it. [0155] Next, the 3rd conductive 
metal layer 54a and 54b is formed by removing a photoresist with the 3rd conductive metal layer 
54a and 54b formed on this photoresist. In addition, in the form of this operation, the length til 
of the 3rd conductive metal layer 54a and 54b was set to 50 micrometers, and width of face tl2 
was set to 80 micrometers. [0156] Next, the 4th nonmagnetic non-conductive layer 55 used as 
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the protective layer 13 for finally intercepting MR element portion in MR head 1 and the 
exterior is formed. The 4th nonmagnetic non-conductive layer 55 is formed by carrying out 
sputtering of the aluminum 203. [0157] Next, the front face of the 4th nonmagnetic non- 
conductive layer 55 is ground until the 3rd conductive metal layer 54a and 54b is exposed to a 
front face, as shown in drawing 47 and drawing 48 . After grinding polish here until the front 
face of the 3rd conductive metal layer 54a and 54b is exposed with the diamond abrasive grain 
whose particle size is about 2 micrometers, by the silicon abrasive grain, it gives chemical polish 
and finishes a front face in the shape of a mirror plane. [0158] Next, as shown in drawing 49 
and drawing 50 , the 1st substrate material 30 in which many MR head elements 38 were formed 
is carved in the shape of a strip of paper so that the MR head element 38 may be located in a 
line with a longitudinal direction, and the magnetic head block 60 is formed. In addition, in the 
form of this operation, thickness tl3 of the magnetic head block 60 was set to 2mm. [0159] 
Here, when productivity is taken into consideration, more possible ones of the number of the 
MR head elements 38 on a par with a longitudinal direction are good. Although the magnetic 
head block 60 with which five MR head elements 38 are located in a line for simplification is 
illustrated, you may make it the MR element 38 beyond this located in a line in fact in drawing 
50 . [0160] Next, as shown in drawing 51 , the 2nd substrate material 61 which finally becomes 
the 2nd substrate 12 of MR head 1 is stuck on the magnetic head block 60. Thickness tl4 of this 
2nd substrate material 61 is set to about 0.7mm. Adhesives, such as for example, an epoxy 
system, are used for attachment of this 2nd substrate material 61. In addition, in drawing 51 and 
drawing 52 , each thin film layer formed on the 1st substrate material 20 is omitted. [0161] At 
this time, the height tl5 of the 2nd substrate material 61 is made lower than the height of the 
magnetic head block 60, and the 3rd conductive electrode layer 54a and 54b formed in each MR 
head element 38 on the magnetic head block 60 is exposed outside. Thereby, the 3rd conductive 
electrode layer 54a and 54b can be electrically connected now with the exterior. [0162] Next, 
cylinder polish processing is given to the field which finally turns into the medium sliding 
surface 16 of MR head 1, and this field is formed circularly. Specifically, while it is exposed 
of the front end of the MR thin film 6 to the medium sliding surface 16, cylinder polish 
processing is performed until the size of the depth of this MR thin film 6 serves as 
predetermined length. Thereby, as shown in drawing 52 , let the field which finally turns into 
the medium sliding surface 16 of MR head 1 be a circular curved surface. [0163] In addition, 
according to a tape tension etc. , it is good and the curved-surface configurations of the field used 
as the medium sliding surface 16 formed of this cylinder polish processing are not the optimal 
configuration, then the thing limited especially. [0164] Next, as shown in drawing 53 , the 
magnetic head block 60 is divided every MR head element 38. The length of the direction on 
which a magnetic-recording medium specifically slides divides the magnetic head block 62 every 
MR head element 38 at an angle theta so that about 0.8mm and width of face may be set to 
about 300 micrometers and height may be set to about 2mm. Thereby, many MR heads 1 
previously shown by drawing 1 are obtained. In addition, theta is the same as an azimuth angle. 
[0165] Grinding is given to the last using grinding-stone processing and a polish tape until the 
MR head element 38 serves as a predetermined depth. [0166] The grinding to the medium 
sliding surface 16 of MR head 1 is given until the configuration of the magnetic-shielding layer 
17 of appearing in the medium sliding surface 16 at this time turns into a predetermined 
configuration. Concretely, as shown in drawing 10 , the magnetic-shielding layer 17 is formed 
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so that a raised bottom may be made into a trapezoid with the larger lower magnetic-shielding 
layer 3 than a lower base and the up magnetic-shielding layer 12 may be made into a rectangle, 
and the case where grinding is given to the medium sliding surface 16 is mentioned as an 
example, and is explained here. [0167] First, grinding is given to the medium sliding surface 
16 of MR head 1, and as shown in drawing 54 , the lower magnetic-shielding layer 3 and the 
up magnetic-shielding layer 12 are exposed to the medium sliding surface 16. The length of the 
lower magnetic-shielding layer 3 at this time is equal to 11 shown by drawing 3 , and is the 
cross-section length of the magnetic-shielding layer 17 by the side of the medium sliding surface 
16 of formed MR element. [0168] Next, grinding is further given to the medium sliding surface 
16. Then, the cross-section length of the lower magnetic-shielding layer 3 exposed to the 
medium sliding surface 16 becomes short gradually. [0169] And as shown in drawing 55 , the 
cross-section length of the up magnetic-shielding layer 3 exposed to the medium sliding surface 
16 and the lower magnetic-shielding layer 12 is in agreement. At this time, the depth of MR 
element serves as predetermined size. [0170] In addition, drawing 54 and drawing 55 show only 
the characteristic portion in the medium sliding surface 16, and have omitted illustration of the 
lower gap layer 5, the bias layers 7a and 7b, the electrode layers 8a and 8b, the up gap layer 
11, a glue line 13, and a protective layer 14. [0171] Moreover, it is still more desirable to use 
together the method of determining the depth of MR element by measuring the resistance 
currently performed from the former at this time. This becomes possible to make the depth of 
MR element still more exact. [0172] Thus, according to the manufacture method of MR head 
1, judging from cross-section length, a cross-section position, etc. of the magnetic-shielding 
layer 17 which exposes the depth of MR element to the medium sliding surface 16, it becomes 
possible to manufacture MR head 1. [0173] For this reason, when it becomes easy to set the 
depth of MR head 1 constant and it produces two or more MR heads 1, it is lost that 
reproduction outputs differ for every MR head. This enables it to raise the yield of MR head 1. 
Moreover, since it becomes unnecessary to measure resistance in order to measure the depth of 
MR element, the production time of MR head 1 is shortened and it becomes possible to raise 
productivity. [0174] When actually using MR head 1 manufactured as mentioned above, MR 
head 1 is first stuck on the chip base. Next, the terminal prepared in this chip base and the end- 
connection child 14 prepared in MR head 1 are connected electrically. Next, it attaches in the 
rotating drum 70 as shows MR head 1 attached in this chip base by drawing 56 . And it is used, 
equipping the record regenerative apparatus 71 as shown by drawing 57 with this rotating drum 
70. [0175] The record regenerative apparatus 71 is equipped with a rotating drum 70, the 
supply reel 72, a take up reel 73, Rollers 74a-74h (a roller 74 is called hereafter.), and a capstan 
75. [0176] A rotating drum 70 is equipped with the recording head for the electromagnetic- 
induction type magnetic head while it is equipped with MR head 1 mentioned above as the 
reproducing head. A rotating drum 70 is rotated in the direction of Arrow C. The supply reel 
72 supplies the tape-like record medium 75 pulled out from the tape cartridge which is not 
illustrated to a rotating drum 70. A take up reel 73 rolls round the tape-like record medium 76 
supplied to the rotating drum 70. [0177] A roller 74 supports the tape-like record medium 76. 
It rotates by the motor which is not illustrated and a capstan 75 sends the tape-like record 
medium 76. At this time, the tape-like record medium 76 is sent in the direction of Arrow D. 
[0178] A rotating drum 70 is equipped with the upper drum 80, the lower drum 81, and a motor 
82 as shown in drawing 55 . The upper drum 80 rotates in the direction of Arrow E. The lower 
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drum 81 is being fixed. As for the lower drum 81, it has the 1st reproducing head 83, 2nd 
reproducing head 84, 1st recording head 85, 2nd recording head 86, and lead guide section 87. 
A motor 82 rotates the upper drum 80. [0179] The 1st reproducing head 83 and the 2nd 
reproducing head 84 reproduce the information record recorded on the tape-like record medium 
75. MR head 1 mentioned above is used for the 1st reproducing head 83 and the 2nd 
reproducing head 84. [0180] The 1st recording head 85 and the 2nd recording head 86 record 
information to the tape-like record medium 75. The electromagnetic-induction type magnetic 
head is used as the 1st recording head 85 and 2nd recording head 86. [0181] In addition, the 
1st reproducing head 83 and the 2nd reproducing head 84 have the phase contrast of 180 
degrees. Moreover, the 1st recording head 85 and the 2nd recording head 86 have the phase 
contrast of 180 degrees. [0182] The lead guide section 87 is formed in the shape of a level 
difference along with the peripheral face of the lower drum 81 of a rotating drum 70 in the depth 
made into mist or size from the thickness of the tape-like record medium 75, and is guided in 
support of the tape-like record medium 75. Thereby, the 1st reproducing head 83, the 2nd 
reproducing head 84, the 1st recording head 85, and the 2nd recording head 86 contact by the 
helical scan to the tape-like record medium 76. [0183] In a rotating drum 70, the tape-like 
record medium 75 is aslant sent as the run direction shown by Arrow F along with the lead 
guide section 87 in the lower drum 81. Thereby, to the tape-like record medium 76, by the 
helical scan, the 1st reproducing head 83, the 2nd reproducing head 84, the 1st recording head 
85, and the 2nd recording head 86 contact, and are guided. [0184] MR head 1 concerning this 
invention becomes possible [ getting to know the depth of MR element with the configuration 
of the magnetic-shielding layer 17 of appearing in the medium sliding surface 16 ] so that clearly 
also from the above explanation. For this reason, it becomes easy to make a depth into fixed 
size, and it decreases that the depths of MR element differ for every MR head. It becomes easy 
to set a reproduction output constant by this, and the thing by which the reproduction output was 
stabilized and which is offered MR head 1 becomes possible. [0185] Moreover, when 
manufacturing MR head 1, the time for measuring the depth of MR element is shortened. For 
this reason, the production time of MR head 1 is shortened and it becomes possible to raise 
productivity. Moreover, since it is possible to measure the depth of MR element correctly, it 
becomes possible to raise the yield of MR head 1. [0186] [Example] Dispersion of depth length 
produced when the MR head mentioned above and the conventional MR head are manufactured 
next is explained based on an example and the example of comparison. [0187] Two or more 
MR heads were manufactured by the method which carried out example ****, and grinding was 
given so that depth length might be set to 3 micrometers to a sliding surface, respectively. At 
this time, grinding was given until the cross-section length and the cross-section position of a 
magnetic-shielding layer which are exposed to a medium sliding surface became a predetermined 
thing. Then, this MR head was decomposed and actual depth length was measured. [0188] Two 
or more MR heads were manufactured by the method of the example former of comparison, and 
grinding was given so that depth length might be set to 3 micrometers to a medium sliding 
surface, respectively. At this time, grinding was given until the resistance of MR element turned 
into a predetermined value. Then, this MR head was decomposed and actual depth length was 
measured. [0189] In an example and the example of comparison, the distribution of actual depth 
length in each MR head is shown in drawing 58 . As drawing 58 also shows, in an example, 
it turns out that a depth is 3 micrometers of predetermined length in about 80% of the 
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manufactured whole MR head. Moreover, when the distribution of the depth of an overall MR 
head is seen, it turns out that it is within the limits of 2.5 micrometers or more less than 4.0 
micrometers. [0190] On the other hand, in the example of comparison, the MR head whose 
depth is 3 micrometers of predetermined length was about 50% of the whole. Moreover, when 
the distribution of the depth of an overall MR head is seen, it turns out that it is [ 1.0 
micrometer or more ] less than 5.0 micrometers. [0191] From the above result, that dispersion 
is not looked at by the depth made clear the MR head manufactured in the example as compared 
with the MR head manufactured in the example of comparison. Moreover, it became clear that 
it is easy to make a depth into a predetermined size. [0192] [Effect of the Invention] It 
becomes easy to make a depth into a predetermined size, and it decreases that the 
magnetoresistance-effect type magnetic head's concerning this invention the depths of a 
magnetoresistance-effect element differ for every magnetoresistance-effect type magnetic head 
so that clearly also from the above explanation. It decreases that it becomes easy to set constant 
the stability of the magnetoresistance-effect type magnetic head, and the depth of a 
magnetoresistance-effect element changes for every magnetoresistance-effect type magnetic head 
with this. It becomes possible to offer MR head 1 by which the reproduction output was 
stabilized by this. [0193] Moreover, ** it becomes unnecessary to measure resistance in order 
to measure a depth according to the manufacture method of the magnetoresistance-effect type 
magnetic head concerning this invention. The production time of the magnetoresistance-effect 
type magnetic head is shortened, and this enables it to raise productivity. Moreover, since it is 
possible to measure the depth of a magnetoresistance-effect element correctly, it becomes 
possible to raise the yield of MR head 1. 

CLAIMS 

[Claim(s)] [Claim 1] While being the magnetoresistance-effect type magnetic head used by 
****ing to a tape-like record medium and having the 1st magnetic-shielding member, a 
magnetoresistance-effect element, and the 2nd magnetic-shielding member in the slide contact 
direction of a tape-like record medium in this order the medium slide contact side where a tape- 
like record medium ****s [ these each part material ] - exposing — becoming — the above 1st 
and the 2nd magnetic shielding — at least one side among members The magnetoresistance-effect 
type magnetic head characterized by being formed according to the depth of the above-mentioned 
magnetoresistance-effect element in the configuration from which the length and/or the position 
of the direction of the width of recording track of a cross section in the above-mentioned 
medium slide contact side change. [Claim 2] the above 1st and the 2nd magnetic shielding - 
while one side is formed according to the depth of the above-mentioned magnetoresistance-effect 
element in the configuration to which the cross-section length of the direction of the width of 
recording track in the above-mentioned medium slide contact side becomes long among members 
- the above 1st and the 2nd magnetic shielding — the magnetoresistance-effect type magnetic 
head according to claim 1 characterized by to be formed another side of the members in the 
configuration to which the cross-section length of the direction of the width of recording track 
in the above-mentioned medium slide contact side becomes short [Claim 3] the above 1st and 
the 2nd magnetic shielding - one side among members While the cross-section position of the 
direction of the width of recording track in the above-mentioned medium slide contact side is 
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formed in the configuration which changes in a predetermined direction according to the depth 
of the above-mentioned magnetoresistance-effect element the above 1st and the 2nd magnetic 
shielding — the magnetoresistance-effect type magnetic head according to claim 1 characterized 
by forming the cross-section position of the direction of the width of recording track in the 
above-mentioned medium slide contact side in the opposite direction with one side, and being 
in another side of the members [Claim 4] The magnetoresistance-effect type magnetic head 
according to claim 1 characterized by being carried in a rotating drum and reading the magnetic 
signal recorded on the tape-like record medium by the helical scan. [Claim 5] the following - 
having — the above - a member — a formation process - setting — the above 1st and the 2nd 
magnetic shielding - at least one side of the members According to the depth of the above- 
mentioned magnetoresistance-effect element, form in the configuration from which the cross- 
section length and/or the cross-section position of the direction of the width of recording track 
in the above-mentioned medium slide contact side change, and it sets at the above-mentioned 
slide contact side processing process, the above 1st and the 2nd magnetic shielding - the 
manufacture method of the magnetoresistance-effect type magnetic head characterized by 
determining the depth of the above-mentioned magnetoresistance-effect element by adjusting the 
amount of processings according to the cross-section length and/or the cross-section position of 
a member the manufacture method of the magnetoresistance-effect type magnetic head - it is - 
- a substrate top - the 1st magnetic shielding - a member Magnetoresistance-effect element, the 
member which forms the 2nd magnetic-shielding member one by one - a formation process The 
slide contact side processing process which forms the medium slide contact side where the above 
1st, the 2nd magnetic-shielding member, and a magnetoresistance-effect element are exposed, 
and a tape-like record medium ****s by giving a grinding process and/or polish processing to 
the unilateral side of the above-mentioned substrate. [Claim 6] the above-mentioned slide 
contact side processing process - setting - the above 1st and the 2nd magnetic shielding - the 
cross-section length and/or the cross-section position of a member - in addition, the manufacture 
method of the magnetoresistance-effect type magnetic head according to claim 5 characterized 
by adjusting the amount of processings according to the result which measured the resistance of 
the above-mentioned magnetoresistance-effect element 

[Translation done.] 
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